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INTRODUCTION 
The potato leafhopper, Empoasca fabae (Harris), 
(Cicadellidae, Homoptera), is a polyphagous insect known to 
feed upon more than 100 different plants representing 28 
families. Of all the leafhoppers in the United States 
E. fabae is the only leafhopper known to cause such wide 
spread destruction and characteristic injury to plants. 
The fact that the potato leafhopper feeds upon such 
diverse hosts makes it virtually impossible at this time 
to generalize and state which characteristics make its host 
plants suitable. We do have now at our disposal plant mate­
rial upon which we may critically study the behavior of the 
potato leafhopper in our attempts to isolate and/or identify 
characteristics of these plants which are responsible for 
their being unsuitable hosts to this pest. The task of 
identifying plant-centered mechanisms of defense will encom­
pass not only an understanding of ethology and entomology 
but it will surely require a knowledge of the plant, espe­
cially the physiology, morphology, cytology and genetics. 
Undoubtedly, this is more than can be expected of any one 
scientist; thus, it seems that we may reach our goal more 
rapidly and most efficiently through the conjoint efforts 
of workers in different fields of science. 
With a realization of the vastness of the problem at 
hand, the present study was initiated not to attempt, in 
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such a short period of time, to solve a problem which has 
puzzled entomologists, but merely to establish a sound basis 
for further research on certain specific aspects of the 
problem. It is with this attitude of mind that the writer 
conceives that the direction of further research has been 
made clear upon the basis of evidence secured in the course 
of certain experiments reported and the research techniques 
developed. 
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REVIEW OF LITERATURE 
Synonymy, Origin and Distribution of the Insect 
The leafhopper which is now known to entomologists as 
the potato leafhopper, Empoasca fabae (Harris), was not con­
sistently specified as such in the writings of early ento­
mologists. DeLong (1931) suggested that because of its many 
variations in color and markings this was the reason it had 
been designated in the literature under at least eight dif­
ferent names. The credit for having given this leafhopper 
the common and the scientific name by which it is known 
today goes to Ball (1918) and (1924), respectively. 
As far as can be ascertained from a study of the litera­
ture , Harris (1841) was accredited with having first de­
scribed the insect from a planting of Windsor beans and he 
reported, "The insect may be called Tettigonia fabae." 
Fitch in 1851, according to Medler (1942), listed this 
insect as Erythroneura fabae (Harris) and later it was as­
signed to the genus Empoa by Harris in 1852. William 
LeBaron was accredited with having published the first 
description of the potato leafhopper in September, 1853, 
according to Forbes (1886), Osborn (1896), Webster (1910) 
and Ball (1918). In his account LeBaron (1853) carefully 
described the spots on the mes0thorax and the letter "H" on 
the scuteHum; he wrote, "This species might be appropriately 
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called Tettigonia mail, or apple tree leafhopper." In 1864, 
stated DeLong (1931), Walsh erected the genera Empoasca and 
Chloroneura and he described as new E. viridescens. 
E. consohrlna, and 0. malefica. In 1865» Walsh republished 
his earlier paper and mentioned that further evidence indi­
cated that E. consobrina was only a variety of E. viri­
descens. Many years later, Ball (1924) from Walsh's de­
scriptions (DeLong (1931) stated that Walsh's type specimens 
were destroyed in the Chicago fire, and his species cannot 
be verified) concluded that all three were synonyms of fabae. 
Carlos Berg in 1879 described a jassid, Typhiocyba 
phy tophila, received from Argentina, but later this was 
found by Gillette to be another synonym of what is now the 
potato leafhopper, Beyer (1922). Forbes (1884), from speci­
mens collected in a nursery and sent to P. E. Uhler of 
Baltimore for identification, described as new Empoa 
albopicta upon Uhler's suggestion that the specimens repre­
sented a new species belonging to Empoa of Fitch. Forbes 
(1886) stated that Empoa albopicta Forbes was described 
under the name Tettigonia mall in September, 1853 by 
Dr. William LeBaron in the "Prairie Farmer" of Chicago. 
But, as the name, published in an agriculture newspaper, was 
never afterwards used by entomologists, it should probably 
be ignored. Woodworth (1889) changed Empoa albopicta Forbes 
to the genus Empoasca and called it Empoasca albopicta. 
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Gillette (1891) was the first to use the combination 
Empoasca mali. The potato leafhopper was redescribed by 
Gillette (1898), in part* as E. pallida from a series of 
specimens in alcohol which had lost their green color and, 
also, in the same paper Gillette referred certain varieties 
of E. mali to E. flavescene (Fabricius). DeLong (1931) re­
vised the genus Empoasca and found E. pallida, in part, as 
E. fabae and stated that E. flavescens was a European spe­
cies which did not occur in North America as far as he could 
determine from available specimens. And, therefore, wrote 
DeLong, a large number of American references by Gillette 
and others who followed him have actually dealt with fabae, 
or with one of the closely related species. 
Thus, it was not until 1924, just 83 years after it was 
first described, that the potato leafhopper was assigned the 
name Empoasca fabae (Harris) by Ball (1924). And this is 
the name by which it is now known in entomological litera­
ture . 
It is very interesting to note, with respect to the 
distribution of the potato leafhopper, that some of the 
early workers (Beyer, 1922; Hartzell, 1923; Osborn, 1926) 
recorded collections of E. fabae from much the same area 
where the potato had its origin. The most recent work deal­
ing with this subject was by Ross (1959). Ross stated that 
the source of spring migrations of E. fabae in eastern and 
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mid-western United States has invited much speculation dur­
ing recent years. And since abundant records, supposedly of 
this species, have been reported from Canada to Argentina, 
the possibility appeared that Caribbean, Central American, 
or even South American, winter populations of E. fabae might 
serve as a source of spring-born migrations into the United 
States. Thus, Ross embarked on a study of large samples of 
E. fabae from various tropical localities. As a result of 
his study, based upon the scrutiny of the base of the male 
abdomen (especially the first sternite and a set of apodemes 
arising internally from the junction of the second and third 
tergites), he found that the forms keying to fabae in exist­
ing literature represented several distinct species. At the 
time his paper was published, 1959» Ross had described at 
least 21 species from that group in the "Empoasca fabae 
Complex." In conclusion, Ross stated that distribution of 
the E. fabae complex was, with few exceptions, in the 
American tropics and subtropics; this area was undoubtedly 
its original home. And from this area a single species, 
E. fabae, has spread and become restricted to a warm-
temperate, non-tropical area. 
Biological Observations 
There was considerable uncertainty and conflicting re­
ports by early workers regarding the biology of the potato 
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leafhopper. The following information was based upon labo­
ratory studies of the various authors1 reports pertaining to 
E. fabae or one of its synonyms. The egg, nymph and adult 
are discussed separately and the descriptive information at 
the beginning of each of the subjects was taken from the 
work of Penton and Hartzell (1923). 
The eggs described were elongate, subcylindrical, 
slightly curved, tapered, somewhat rounded at both ends and 
a translucent greenish color. At first the egg was trans­
parent, but later the eye spots developed a reddish cast 
visible through the white cap at the anterior end. The 
length was about 0.82 mm and the width about 0.25 mm (Penton 
and Hartzell, 1923)• 
Host Days Eggs laid per Reference 
plant incubation female per day source 
Peas 10 No record Wilson and 
Alfalfa 6 to 9 
Beans 1926 - 9.9 1926 - 2.8 
1927 - 10A 1927 - 2.3 
1928 - 9=8 1928 - 3.0 
No record 
Kelsheimer (1955) 
Poos (1942) 
Belong (1938) 
Average values 
Peanuts 4 to 9 No record Batten and 
Poos (1938) 
Poos (1932) Cowpeas 4- to 23 No record 
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Host 
plant 
Days 
incubation 
Eggs laid per 
female per day 
Reference 
source 
Apple 6 to 15 
Ave. 8.1 
0.4 to 2.6 Ackerman (1931) 
Potato 7 to 19 
Ave. 9.9 
2 to 3 Belong (1928) 
Potato No record 1 to 2 Hartzell (1923) 
Potato 4 to 12 
Ave. 7 
0 to 5 Penton and 
Hartzell (1923) 
Beans 9 to 10 No record Beyer (1922) 
Potato 4 to 12 0 to 5 Penton and 
Hartzell (1920) 
Apple 7.5 to 9.5 No record Ackerman (1919) 
Apple 7 to 13 
Ave. 9.1 
No record Washburn (1910) 
According to Hartzell (1921), one female deposited 142 
eggs while caged on potatoes. In another study, Hartzell 
(1923) recorded one female laying 148 eggs and he stated 
that the period of egg laying lasted about 1 to 2 months. 
And, also, Hartzell found females laying eggs up to a day or 
two before death. Belong (1928) recorded that one female 
lived 92 days and produced 198 eggs, another female lived 
91 days and produced 216 eggs and still another female laid 
226 eggs in 47 days. Penton and Hartzell (1923) dissected 
females and found a maximum of four ova matured at a time. 
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Poos (1932) recorded, one female depositing eggs over a 
period of 95 days and he stated that ovlpcsition was pre­
vented at a constant temperature of 96° F. 
The nymphs described were pale green and passed through 
five stages of growth (in no instance in the literature that 
was surveyed was this disputed). During the first instar, 
the eyes were dull red and the insect averaged about 1 mm 
in length, and was wingless. The second instar nymph lost 
some of its eye color and reached a length of about 1.30 mm. 
The third instar was about 1.85 mm long. Wing pads appeared 
as lateral buds extending to the hind margins of the first 
abdominal segment. Fourth instar nymphs were about 2.10 mm 
long and the eye color changed to a pearly white. The wing 
pads extended to the hind margin of the second abdominal 
segment. In the fifth instar, the eyes were dull white and 
the wing pads extended to the fourth abdominal segment. The 
body was broader than the previous stage and the length was 
about 2.60 mm (Fenton and Hartzell, 1923)• 
Host Days in nymphal instar Days in 
plant 1st 2nd 3rd 4th 5th nymphal stage 
Peas No record 17 to 21 
Source: Wilson and Kelsheimer (1955) 
Beans No record 1926 - 12.9 
1927 - 15.4 
Source : DeLong (1938) 
1928 - 12.3 
Host 
plant 
Cowpeae No record 
Sources Poos (1932) 
Beans 2-4 2-5 3-5 
Source: Beyer (1922) 
Potatoes 2-3 1-4 1-5 
Ave. 2.0 2.0 3.0 
Days in 
nymphal stage 
8 to 37 
9 to 30 
Average 14.8 
6 to 29 
Average 12.4 
3-5 4-6 
1-6 3-8 
3.0 4.0 
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Days in nymphal instar 
1st 2nd 3rd 4th 5th 
Apples 1—7 1—7 1—6 1—7 1—9 
Ave. 3.3 2.7 2.6 2.7 4.0 
Source : Ackerman (1931) 
Potatoes 1-5 1-4 1-6 1-6 2-8 
Ave. 1.8 1.9 2.4 2.6 3.7 
Source: Penton and Hartzell (1923) 
17 to 21 
7 to 26 
Source: Penton and Hartzell (1920) 
Apples 1st brood (June-July) 
2-6 2-5 1-8 3-8 3-7 15 to 21 
Ave. 3.5 3.0 3.4 4.2 4.5 Average 18.7 
2nd brood (July-August) 
2-4 1-4 1-3 2-4 4-6 15 to 17 
Ave. 2.6 2.7 2.5 3.2 4.6 Average 15.8 
3rd brood (August-September) 
1-4 2-4 2-5 2-7 5-7 15 to 22 
Ave. 2.8 2.7 3.1 4.2 5.8 Average 18.7 
Source : Ackerman (1919) 
Apples 2.6 2.8 2.3 2.5 
Source: Webster (1910) 
3.5 June 21 to 22 
July 11 to 18 
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Host Days in nymphal instar Days in 
plant 1st 2nd 3rd 4th 5th nymphal stage 
Apples 
Source : 
No record 
Washburn (1910) 
22 days 
Apples 3-5 
Source : 
16 6 
Washburn (1909) 
4 22 days 
Apples 
Source s 
No record 
Washburn (1908) 
19 to 25 
The adult potato leafhopper described was a tiny, pale 
green insect, averaging 3 mm in length. A more or less 
distinct "HM pattern was found on its body behind the head 
and the base of the wings. Usually there are six white cir­
cular spots anterior to the "HM and three triangular ones 
posterior to it (Penton and Hartzell, 1923). 
Host Days pre- Days longevity Days life 
plant oviposition Male Female cycle 
Peas 3 to 10 Ho record 20 to 35 
Sources Wilson and Kelsheimer (1955) 
Beans 3 to 5 - 30-40 
One female, 92 
Sources DeLong (1938) 
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Host Days pre- Days longevity Days life 
plant oviposit ion Male Female " cycle 
Cowpeas 3 to 22 111 123 
Source: Poos (1932) 
Apples No record Sexes not separated 29 to 53 
15.4, 23.5, 12.8, 
18.0, 24.3 and 29.2 
Source: Ackerman (1931) 
Potatoes 1926 - 6.2 30 to 40 
1927 - 4.9, 
6.4 and 6.9 
Source: DeLong (1928) 
Potatoes 18 to 29 1-45 1-124 30 to 73 
Ave. 23.3 Ave. 17.1 Ave. 45 
Source: Penton and Hartzell (1923) 
Beans Ho record 48 64 
Source: Beyer (1922) 
Potatoes No record Before spring flight 
18-26, average 21.6 
After spring flight 
21-59» average 36.2 
Source: Hartzell (1921) 
Potatoes No record 10 24-30 14 to 40 
One male, 26 One female, 61 
Source: Penton and Hartzell (1920) 
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Host Days pre- Days longevity Days life 
plant oviposition Male Female cycle 
Apples No record 4 to 48, no sex 
separation 
Source : Ackerman (1919) 
Apples No record 30 or more 
Source: Washburn (1910) 
Host Plant Response to Infestation 
The potato leafhopper was first observed to be injuri­
ous to potatoes in 1896 by Osborn (1896). Ball (1918) con­
cluded from his study that varietal differences in potatoes 
to leafhopper attack might depend on the rate at which foli­
age was produced by plants of different varieties. Dudley 
and Wilson (1921) found the greatest number of leafhoppers 
on the plants which had the most abundant foliage during all 
or part of the summer. Marcovitch (1921) attributed suscep­
tibility to leafhopper attack of early varieties to tender­
ness of foliage. Sleesman and Bushnell (1937) suggested 
that maturity of plants could influence nymphal populations » 
Allen and Rieman (1939) found that generally the earlier the 
variety the more susceptible and, conversely, the later the 
variety the more resistant it was to leafhopper attack. 
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Sleesman and Bushnell (1945) stated that it was not always 
true that late varieties were resistant to leafhopper injury 
because Pontiac, Sebago and Katahdin were late maturing 
varieties rather severely injured by leafhopper attack. 
Sleesman and Stevenson (1941) stated that differences in 
potato reaction to hopperburn were not all caused by differ­
ences in the intensity of leafhopper infestations; some 
varieties showed tolerance of high density infestations of 
leafhoppers. Sequoia, according to Stevenson (1956), was 
released because it was relatively resistant to hopperburn 
and tolerant of heavy leafhopper populations. Medler (1940) 
stated that the number of insects was not correlated in any 
way with the degree of injury on five potato varieties he 
studied. Peterson and Granovsky (1950) found a positive 
correlation between the intensity of nymphal infestation and 
the per cent of hopperburn. Poos and Smith (1931) stated 
that pubescence did not seem to influence oviposition 
preference or nymphal development. Peterson (1949) found 
that pubescence density and length, and pressure required to 
puncture the epidermis had no apparent relation either to 
resistance to nymphal attack or to oviposition preference. 
Peterson also stated that color of foliage was not closely 
related to nymphal attack or the degree of hopperburn. 
The first description of potato leafhopper damage was 
that of Harris (1841) in which he reported the pest causing 
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serious injury to Windsor "beans. Poos and Wheeler's (1943) 
study of the host plants of the leafhoppers of the genus 
Empoasca indicated that the broad bean (Vicia faba 1.) was 
the preferred host of fabae for both oviposition and nymphal 
development. Beyer (1922) observed that pea and red kidney 
beans showed a marked degree of resistance to hopperburn. 
Grates (1945) in Nebraska found U.S. Refugee #5 and Idaho 
Refugee under natural conditions were practically free of 
potato leafhopper nymphs. Tissot (1932) found fewer leaf­
hopper nymphs on six of the several varieties that he 
evaluated. Dudley (1926) reported navy, string and pole 
beans were severely injured by the potato leafhopper. Gui 
(1945), in Ohio, reported that snapbeans of the Refugee type 
were less heavily populated by the leafhopper than were the 
Green Pod snapbean and the common kidney bean varieties. 
McParlane and Rieman (1943) found little damage from leaf­
hopper feeding among the bean varieties Idaho, Wisconsin, 
London Horticultural, and stringless Green Refegee, whereas 
Tennessee Green Pod was heavily damaged. Poos and Smith 
(1931) stated that general observations during the seasons 
1928, 1929 and 1930 indicated that the potato leafhopper was 
no more abundant on the less hairy varieties than on the 
most pubescent ones. Hollowell and Johnson (1934) found 
that rough, dense pubescence of plants was correlated with 
freedom from injury to soybeans. And Johnson and Hollowell 
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(1935) found that, without exception, glabrous plants suf­
fered severely from the effects of leafhopper feeding. 
Wolfenbarger and Sleesman (1961) found two common bean lines 
were resistant to nymphal infestation on the basis of 
nymphal infestation records while 28 other lines were inter­
mediate. Also, these authors found that 10 lines of beans 
exhibited no hopperburn injury although the intensity of 
nymphal infestation varied, indicating a tolerance in beans. 
Tissot (1934-) stated that when the entire period was con­
sidered there seemed to be no significant differences in the 
average number of leafhoppers per plant on different varie­
ties of beans. 
The majority of studies pertaining to alfalfa and 
clover response to the potato leafhopper seems to be gener­
ally associated with the degree of hairiness of the various 
varieties. Granovsky (1928) found that hairy Peruvian 
alfalfa under field conditions was not preferred by leaf-
hoppers and that under laboratory conditions this same 
variety was subject to identical symptoms as were other 
alfalfa varieties when leafhoppers were caged upon them. 
Poos and Smith (1931) in a study of nymphal development 
found more nymphs hatched from the non-pubescent or 
oppressed pubescent clover variety. Poos and Johnson (1936) 
stated that 74.6$ of 2,052 nymphs hatched from foreign, more 
glabrous, Italian lines of red clover while only 25.4$ 
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hatched from a native, rough-hairy Ohio line. Davis and 
Wilson (1953) found that alfalfa selections may be unattrac­
tive or tolerant of leafhopper populations t They tested the 
varieties 040, 059, 010 and A204 and found these exhibited 
tolerance of leafhopper populations, whereas A206 and A228 
had low damage ratings associated with low population, 
suggesting unattrac tivene s s. Taylor (1956) found the number 
of leafhopper nymphs in alfalfa was correlated positively 
with pubescence. Poos (1952), with reference to alfalfa 
versus potato leafhopper, suggested that it would be best 
to grow hardy varieties of alfalfa found best adapted to a 
particular locality because no variety of alfalfa was out­
standing in its resistance to the potato leafhopper. 
Classification of the Potato 
The genus Solanum 1. to which the wild and cultivated 
potatoes belong is extremely large, containing over 2,000 
species. Most of the members are herbs or small shrubs, 
often clothed with thorns (Hawkes, 1956b). 
In a monograph of the genus Solanum Including North and 
South American species Correll (1952) mentioned that only an 
approximation of the number of tuberous species of Solanum 
can be estimated and at the time of his monograph there were 
20 species of cultivated and only about 160 wild species. 
However, wrote Correll, there could be three to four times 
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this many species in the more isolated and inaccessible 
regions of the South American Andes, Mexico and Central 
America. 
The first mention of the potato in the literature was 
found in Cieca's "Chronicles of Peru" published in Seville, 
Spain in 1553 (Stuart, 1937). In C. Markham's translation 
of Cieca's Chronicles, wrote Stuart, the potato is alluded 
to seven different times in connection with different local­
ities through which he passed. 
According to Hawkes (1956a) we have several very de­
tailed descriptions of early European potatoes made by the 
botanists and herbalists, Casper Bauhin (1596, 1598), 
Gerard (1597), Clusius (1601), Jean Bauhin (1651), Dodoens 
(1644) and Parkinson (1640). Hawkes also stated that 
undoubtedly the most accurate and useful descriptions were 
those of Casper Bauhin and Clusius. To Casper Bauhin, 
incidentally, goes the honor of having published the first 
botanical description of the potato and this appeared in 
Phy-topinax in the year 1596 (Stuart, 1937). In his 
Phytopinax of 1596, Bauhin, according to Hawkes (1956a), 
not only placed the potato in the genus by which we know it 
today but he also named it in exactly the same manner, that 
is to say, he gave it the binomial Solanum tuberosum. 
Linnaeus' first description of the cultivated potato 
was published in Hortus Cliffortianus 1737 and again in 
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Hortus Upsalensia 1748, and in 1753 in his Species 
Plantarium he first used the binomial Solanum tuberosum 
(Stuart, 1937). And, hence, that constituted the first 
valid and legitimate publication of the name Solanum 
tuberosum, according to the International Code. Hawkes 
(1956a) stated that we can be confident in our assumption 
that Linnaeus took Casper Bauhin's name Solanum tuberosum, 
using it to cover plants described and figured by previous 
authors, whom he cited, and also with reference to potato 
plants that were actually seen by him, either in a living 
or dried state, and that were cultivated in Europe up to 
1753. 
Dunal (in de Condolle, 1852), according to Hawkes 
(1956b), was the first specialist in the genus Solanum and 
he divided it into two sections, Pachystemonum and 
Leptostemonum. The tuber-bearing species were included 
within the former which Dunal further subdivided into five 
subsections. Bitter in 1912, stated Hawkes (1944), made 
perhaps the most extensive contribution to our knowledge 
of the genus. Bitter elevated Dunal's two sections to the 
rank of subgenera; the former subsections, including sub­
section Tuberarium which contained the potatoes and related 
species, were now regarded as sections. He also divided 
Tuberarium into two subsections, Basarthrum and Hyper-
basarthrum. Subsection Hyperbasarthrum was further 
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subdivided into series by Hydberg (1924), Juzepczuk and 
Bukasov (1929) and Bukasov (1939). The latest taxonomic 
study of the tuber-bearing species of Solanum was by Hawkes 
(1956a). From an examination of potatoes from all parts of 
the world, Hawkes has attempted to construct a classifica­
tion which comprehends the full range of variability of this 
genus. And at present he has enlarged the. series of sub­
section Hyperasarthrmn to 17 and considers it possible that 
further division of even the series may be necessary when 
certain of the wild species become better known. 
Origin of the Genus Solanum 
The place of origin of a given crop can usually be 
located by tracing the distribution of its varieties and 
forms until that zone is found in which it reaches its 
maximum diversity; this zone is referred to as the center 
of origin (Valilov, 1928). 
The exact origin of the potato now grown throughout the 
world is still a matter for controversy and the original 
wild potato has not yet been found and indeed it may not now 
exist (Hawkes, 1956a). However, the origin of the potato is 
confined geographically to the continent of South America, 
insisted Salaman (1949), by the fact that nowhere in Central 
or North America was the potato cultivated in pre-Columbian 
times. 
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There were at least two schools of thought as to the 
origin of the potato (Correll, 1952 and Mcintosh, 1927); one 
school placed its origin in the Andes of Bolivia and Peru, 
the center of greatest variability of tuber-bearing Solanum. 
Another school of thought originated with Darwin and con­
sidered that the Island of Chiloe off the coast of southern 
Chile might be its place of origin. This region, claimed 
Correll, was also a center of great variability in the 
tuber-bearing species. Stuart (1937) reported that he 
favored Peru or possibly the whole Andean section of South 
America stretching from the northern boundary of Ecuador to 
the southern portion of Peru. Safford (1925) favored the 
Central Andean region. Grubb and Guilford (1912) were of 
the opinion that it was generally understood that the Island 
of Chiloe was the home of the potato. Juzepczuk and Bukasov 
(I929) and Bukasov (1933) considered, on the basis of mor­
phological and physiological studies, that it must have been 
derived from Southern Chile. This was denied by Salaman 
(1937, 194-6) and Hawkes (1944) on historical and on botan­
ical grounds. These authors thought it much more likely 
that the potato was brought from the Andes mountains, either 
from Peru-Bolivia, or possibly Colombia. And these authors 
presented detailed evidence to support their hypotheses. 
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Origin of SPlanum tuberosum L. 
It is generally understood that SPlanum tuberosum I. 
has never been fpund in its wild state (Wight, 1917; 
Safford, 1925; Stuart, 1937; Correll, 1952; and Hawkes, 
1956a). Wight (1917) made a critical examination of mate­
rial in American and European herbaria and a six-month 
exploration trip through Chile, Peru, Bolivia, and Ecuador 
for the express purpose of securing first-hand information 
concerning the existence of the wild form of S= tuberosum L. 
and he stated the following: "Every report of a wild 
Splanum tuberosum examined has proved to be a different spe­
cies. I have not found in any of the principal European 
collections a single specimen of Splanum tuberosum collected 
in an undpubtedly wild state. After a century and a half cf 
intermittent collecting, there is no botanical evidence that 
the species is now growing in its original indigenous condi­
tion anywhere.M 
Stuart (1937) considered that there was no certainty 
that S. tuberosum 1. was a pure wild species because plants 
originally studied and described by Bauhin and Clusius did 
not represent a pure wild species. These botanists, accord­
ing to Stuart, reported there were both purple and white 
flowering plants among the seedlings grown from them; this 
directly opposed the behavior of seedlings grown from any of 
the wild species. In no instance was it found that such 
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seedlings bore either flowers or tubers visibly different 
either in color or in form from the parent plant. 
The Russians, Juzepczuk and Bukasov (1929)» after work­
ing with material collected on an exploration trip (1925 to 
1932) in South America, pointed out that the Chilean tetra-
ploids were very similar in appearance to the European pota­
toes, and they assumed, therefore, that these latter had 
originally been derived from Chilean sources. These Euro­
pean and Chilean potatoes they named Solanum tuberosum L., 
sensu striotiore, while the remaining tetraploids from the 
Andes they considered as sufficiently distinct to constitute 
another polymorphic series which they named Solanum 
andigenum Juz. et Buk. 
Salaman (1937), from experimental evidence and from the 
literature, concluded that the Russian thesis was completely 
unfounded, and that not only was the European potato brought 
from the Andes in the first place but that the tetraploid 
potato in South America was all one species, presumably the 
Andean one. Salaman and Hawkes (194-9) presented additional 
evidence from the study of photographs of herbarium speci­
mens of early 17- and 18-century potatoes that the remarks 
of the Russians were unfounded. Salaman and Hawkes stated 
that furthermore, it seemed proven that the first potatoes 
introduced into Europe were Andean ones and that later on 
during the course of the first to second centuries the 
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S. andigenum Juz. et Buk. forma were converted by selection 
under European conditions into what we now know as £!. 
tuberosum L. 
Hawkes (1956a) presented data all pointing to the fact 
that S. tuberosum L. originated in the Central Andes of 
Peru and Bolivia and spread north and south to Colombia and 
Chile, respectively. Also, Hawkes stated from evidence at 
hand that Si. tuberosum L. was derived from a cultivated form 
and not from a wild one. On the basis of morphological, 
genetical, and ecological data, stated Hawkes, evidence 
pointed fairly clearly to E>. stenotomum Juz. et Buk. or a 
precursor of this species as the ancestor of S. tuberosum L. 
This also was confirmed by the cytological findings of 
Gottschalk and Peter from their work in 1955 (Hawkes, 1956a). 
Potato Reproduction 
The potato plant reproduces asexually by tubers and 
sexually by seeds (Stevenson and Clark, 1937). The pattern 
of variability in the tuber-bearing Solanum species could 
not adequately be understood without a realization of the 
importance of these two means of reproduction available to 
the potato (Hawkes, 1956a). 
The severe epidemic of late blight that swept over this 
country and Europe during the years 1843 to 1847 led the 
Rev. Chauncey Goodrich of Utica, New York, to conceive the 
25 
idea that the potato, as a result of long continued asexual 
propagation, had become so weakened in vigor as to be no 
longer able to resist successfully the attack of disease 
(Stuart, 1937). He believed that it could be rejuvenated 
through sexual reproduction with stock from South America. 
Bukasov (1933) stated that the limit of progress had been 
reached by the method of intercombination of the numerous 
varieties all originating from a restricted source and that 
further progress could only be achieved by enlarging the 
range of initial material used for crossing. It was this 
position that led the Russian botanist to take up the prob­
lem of potato breeding on new lines with the object of 
introducing new sources of breeding material to attack the 
many problems that still remained unsolved. 
Tamargo (1940) suggested that wild varieties were a 
good source of new genes to be added to actual varieties 
which have lost them by more or less intensive self-fertili­
zation and selection toward a predetermined type. Interest 
in the use of wild potatoes for breeding began over 100 
years ago when Sabrine and Lindley in England, Schlechtendal 
and Klotzsch in Germany and Asa Gray in America pointed cut 
that new introductions were needed to rejuvenate our potato 
stocks and help combat the diseases known at that time 
(Hawkes, 1958). Hawkes stated that on a conservative esti­
mate there were over 100 wild and 7 primitive cultivated 
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species in addition to S. tuberosum L. and the greatest 
degree of variability was to be found in S. tuberosum L. 
Here, reported Hawkes, we had a wide range of tuber color, 
shape, texture and biochemical composition but a smaller 
range of disease and frost resistance and adaptation to 
different ecological conditions. The other cultivated spe­
cies possessed few characters of value not already found in 
3. tuberosum I. and so far the increased frost resistance 
in some and possibly higher protein and vitamin C are the 
only characters for which the primitive cultivated species 
can be utilized. Mcintosh (1927) stated that when using 
wild species generally the wild characters, such as poor 
yield, long runner and late maturity, were very prevalent 
in the offspring. Also, one main difference between cul­
tivated potatoes and wild potatoes was the way in which 
they reacted to day length (Tamargo, 1940). Most South 
American wild potatoes, stated Tamargo, were more adapted 
to 9- or 10-hour day lengths while cultivated varieties 
required 13 hours or more. Correll (1952) stated that many 
of the tuberous species will not produce tubers or produce 
tubers poorly when taken from short-day habitats to long-day 
regions. 
Mcintosh (1927) stated that sexual reproduction affords 
the only means of progress towards greater yielding capacity, 
increased disease resistance, hardihood, and general utility 
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of our varieties. And, concluded Mcintosh, the potato 
"breeder had one great advantage at the start in that when 
he had obtained a new variety there was no further question 
of fixing its characters; by the vegetative mode of repro­
duction the seedling plant was carried on year after year 
without alteration. 
28 
EXPERIMENTATION 
Precise information regarding the extent to which spe­
cific areas of the plant are utilized as sites for opposi­
tion by the potato leafhopper is needed to form the basis 
for establishing sound sampling procedures to be used in a 
study of relative attractiveness of various Solanum species 
to ovipositing leafhoppers. 
One approach to this understanding would be to take 
periodic egg counts from selected sites on a potato variety 
in which the potato leafhopper freely oviposits. The sam­
pling scheme should reveal preferences for orientation of 
eggs on the plant with respect to its vertical axis, its 
transverse axes, the age and type of tissues selected and 
any preference for sites from the base to the apex of 
individual leaves. 
Objectives for the I960 Season 
The objectives of the I960 season were (1) to observe 
if the placement of eggs by E. fabae in leaflets of a potato 
variety known to be attractive to ovipositing females is 
concentrated in any one of the north, south, east or west 
facing quadrants of plants, (2) to determine if a preference 
exists along the vertical axis of the plant, (3) to deter­
mine if specific leaflets or groups of leaflets on potato 
plants were preferred sites for oviposition, (4) to measure 
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the relative number of potato leafhopper eggs deposited 
under natural field conditions among select Solanum clones, 
and (5) to observe if the changes in egg placement occur as 
the season progresses. 
Field Design and Plant Selections 
Egg placement samples were obtained from plants in a 
replicated field planting (Figure 1) at the Iowa State 
University farm near Ankeny, Iowa. Tubers from hopperburn 
susceptible and resistant clones were planted on May 13, 
I960, in individual plots each comprised of a single row of 
5 hills. Plants were spaced 36 inches apart in the row. 
Hows were spaced 68 inches apart. Each of 3 ranges con­
tained 2 replications with 12 entries (planted from north 
to south) randomly spaced within each replicate. Single 
guard-hills of Irish Cobbler potatoes were planted at the 
north and south end of each range. One row of Irish 
Cobblers (68 inches between rows and from adjacent rows) 
was planted to divide the 2 replications of each range. The 
entire experimental plot was bordered by an additional Irish 
Cobbler guard row. 
Potato selections chosen for the planting included 5 
clones which, under natural leafhopper infestation in 1959, 
exhibited relatively high egg counts and 7 others which in 
the same year showed relatively low egg counts under the 
Figure 1. Schematic representation of the field planted 
for potato leafhopper studies 
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same field conditions (Carlson, I960). The 7 clones showing 
low egg counts in 1959 were: 
AIS5561-2 
AIS5561-5 
AIS5561-8 
AIS5561-12 
AIS5561-13 
AIS5561-12* 
B4257-Ial0. 
The selections showing high egg counts in 1959 were: 
15583-3 
155238-1 
3BC-8 
B2067-52 
Irish Cobbler. 
One selection, 15583-3, failed to appear above ground 
in 2 replicates and was, therefore, eliminated from the 
results of this experiment. The parentage of individual 
clones is listed in Appendix Table 9. 
*At Clear Lake, Iowa, this clone had purple tubers and 
was selected as a separate clone on that basis. 
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Placement of Eggs in the Directional Facing 
Quadrants and along Vertical Axes of 
Irish Cobbler Potatoes 
Sampling procedure 
The egg placement samples from the directional facing 
quadrants and the vertical axes were collected from the 
Irish Cobbler potatoes in the replicated experimental plot 
(Figure 1). 
Each of the 6 replications included 16 individual 
plants. Of these plants 12 were guard hills located at the 
south end of each of the 12 entries. The other 4- plants 
spaced 36 Inches apart were selected from north-south guard 
rows located on the west boundary of each replicate. 
The sampling scheme included 4- sampling dates at weekly 
intervals to insure that during the course of the experiment 
a period of intensive egg laying would be spanned. 
On each of 4 sampling dates, units of 4 randomly 
selected plants were chosen for sampling until 16 plants in 
each of 6 replications had been assigned a date. Thus, on 
the first date 24 plants were sampled and on subsequent 
dates another group of 24 plants was sampled. During the 
entire study, each individual plant was sampled only once. 
To mark the location of the 4 sample plants, 12-inch 
garden stakes were labeled with the proper replicate and 
plant number and placed in front of each plant. When the 
sampling had been completed, the stakes identifying the 
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plants for the next date were placed in position. 
For the consistently accurate division of individual 
plants into directional facing quadrants, a guide was con­
structed (Figure 2). This consisted of 4 wood dowels, 
l/2-ineh in diameter, 36 inches long, equally spaced around 
the inside of a 1/4-inch diameter wire formed into a 34-inch 
diameter hoop. To secure the wood dowels to the wire, the 
outside of each dowel was notched about 3 inches from the 
bottom and the wire hoop recessed into these notches and 
taped in place with plastic tape. The upper portion of each 
dowel was filed until the group fit snugly together for 
gluing. A small box, 4 inches long by 4 inches wide and 
1 inch deep with a small hole bored in the bottom, was 
fitted and glued firmly to the top of the dowels. In the 
exact center of 1 quadrant a piece of white adhesive tape, 
1/2-inch wide, was wrapped around the wire hoop as a sight­
ing point to orient that point of the quadrant to magnetic 
north with the aid of a United States Army Corps of 
Engineers compass. 
Prior to sampling a plant, the quadrant guide was ad­
justed as follows : First, it was placed level on the ground 
and centered over the plant to be sampled. The compass was 
removed from its canvas packet and the forward sighting 
mechanism containing the vertical sighting slot with a taut 
center wire was swung forward to about 140°. The rear 
Figure 2. A directional facing quadrant guide 
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sighting device with an observation window was swung back­
ward to about 45°. The long, luminous bar permanently fixed 
on the rotating glass face of the compass was shifted to the 
left or right until it was directly in the line of sight 
with the front and rear sighting mechanisms. The compass 
was then placed on the front edge of the quadrant platform 
and adjusted until the wire in the front sighting mechanism 
split the center of the adhesive tape marker wrapped around 
the wire hoop of the quadrant. When all adjustments had 
been completed, a 1/2-inch wide rubber band was placed 
around the platform and over the rear portion of the face 
of the compass to hold the two objects together as a unit. 
Once adjusted, the compass remained undisturbed during the 
sampling period. Figure 2 shows the position of the compass 
as it would appear after final adjustments had been com­
pleted. 
Each portion of the plant within the limits of the 
quadrant guide was divided into 4 regions, designated (from 
top to bottom) the terminal, subterminal, mid-region and 
basal region (Figure 3). The terminal region consisted of 
the terminal bud, unopened leaves, most apical expanded leaf 
and the first lateral leaf immediately below it. The sub-
terminal region included the next 4 lateral leaves. The 
mid-region included the next 4 lateral leaves and the basal 
region included the remaining leaves. The basal region, in 
Figure 3. The four regions sampled along the vertical 
axis of an Irish Cobbler potato plant 
TERMINAL 
SUB -TERMINAL 
MID -REGION 
BASAL-REGION 
J# 
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nearly all plants of this experiment, seldom included more 
than 6 leaves. Toward the latter part of the experiment, 
new shoots arose at the junction where the leaf petiole 
meets the main stem; these shoots were not sampled. 
From each of 4 randomly selected plants in a replicate 
on designated dates, 2 randomly selected leaves (5 leaflets 
each) were excised with scissors from 1 vertical region 
selected at random in each directional quadrant. The pairs 
of leaves from each plant were kept separate with the aid of 
a small wood label with an attached copper wire. The wire 
was passed through the basal portion of each petiole, looped 
back and wrapped once or twice to prevent the leaves from 
coming off. Each tag was labeled with the replicate number, 
plant number, directional quadrant and vertical region. The 
leaves from each plant were placed in small plastic sandwich 
boxes for convenient handling. Figure 4 shows a group of 
sampled leaves as they would appear in the sandwich box, and 
also the appearance of an individual pair of leaves. The 
sandwich box with the leaves from each plant was placed on 
the ground in the shade of the plant until all samples had 
been collected, at which time the boxes were picked up and 
placed in paper bags for transport to the laboratory. The 
quantity of sampled material for one date in this experiment 
consisted of 8 leaves (5 leaflets each) from each of 4 
plants in each of the 6 replications, a total of 192 leaves 
Figure 4. Plastic sandwich box with labeled leaf 
samples and one group of leaves removed 
from the box 
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or 960 leaflets. 
Sample processing 
Before the eggs in the leaflets could be counted, the 
leaves had to be processed. Leaves were first removed from 
the sandwich boxes and placed on a table, 1 or 2 replicates 
at a time. The remaining replicates were kept refrigerated 
at about 40 °F. to prevent excessive wilting. From the table, 
the leaves were lifted by the wooden labels and placed in a 
plastic dishpan with lukewarm, soapy water and the loose 
soil washed from them. They were then rinsed in another pan 
of clear water and placed on cheesecloth until excess water 
drained off. From the cheesecloth, the leaves were trans­
ferred to a 5-quart pyrex casserole dish, 10 inches in diam­
eter, containing a hot clearing solution of 1 part lactic 
acid, 1 part phenol, 1 part distilled water, and 2 parts 
glycerine (the method of Carlson, I960). Several leaves at 
a time were placed in the casserole dish and submerged by 
the weight of a form fitting copper screen placed upon them. 
An electric hot plate was used to heat the clearing solu­
tion. The leaves were boiled for 5 to 10 minutes in the 
lactophenol until egg counts were made. Figure 5 shows 
plastic dishpans, casserole dish and hot plate used to 
process the leaf samples. 
Figure 5. Plastic dislipans for washing and rinsing 
leaves, the hot plate, and pyrex casserole 
dish used to clear potato leaves 
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Egg counting 
Figure 6 illustrates the setup used for counting eggs 
in potato leaf and stem tissue. A binocular microscope with 
15X oculars under low power provided enough magnification to 
view leafhopper eggs embedded in the tissue of cleared 
potato leaves. Groups of leaves in which eggs were to be 
counted were removed from the cold lactophenol and placed 
in 1,000-milliliter beakers containing clean lactophenol. 
The beaker was then placed in an accessible position beside 
the observer. The inverted cover from a plastic crisper, 
7)éM x 11" x 1/2", filled 3/4 full with lactophenol, served 
as a convenient holder for leaves as they were counted 
(Figure 7)• The leaves to the right of the 5 leaflets in 
Figure 7 had been counted and were ready to discard. A 
mechanical hand-counter was used to tally the number of 
eggs observed in 5 leaflets. Two dissecting needles worked 
very well in maneuvering the leaves in the crisper lid be­
neath the binocular microscope as the eggs were counted. 
Results and discussion 
The numbers of leafhopper eggs deposited in regions 
along the vertical axis and within the directional facing 
quadrsrvts of Irish Gobbler potato plants are recorded in 
Tables 10 and 11. 
Figure 6. Microscope stand and record forms used in 
counting leafhopper eggs in potato tissues 
and in recording data 
Figure 7. A leaf submerged in lactophenol in the lid 
of the plastic crisper 
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Directional facing quadrants of plants Potato leaf-
hoppers in a field planting of potatoes are continually be­
ing confronted with changing environments, that is to say, 
neither the meteorological conditions nor the plants them­
selves are static. And, undoubtedly, the behavior patterns 
of the insects are constantly adjusting to these changes. 
The directional faces of a potato plant, it would seem, 
would offer somewhat different environments to the leaf-
hoppers. For example, the winds prevailing from a southerly 
direction most of the growing season might present different 
conditions in the southern face of the plant compared with 
the other plant faces. And the sun, as it passes from sun­
rise to sunset, presents a changing condition of radiation, 
light, temperature, and humidity. If the potato leafhopper 
were responsive to such environmental changes, this might be 
expressed in the site chosen for oviposition by the female. 
In the following table (Table 1), which contains the 
number of eggs deposited by the potato leafhopper within the 
directional facing quadrants of Irish Gobbler plants, the 
data indicate no consistent directional preference for egg 
placement. However, there was one exception. On the first 
sample date, July 5, the north quadrant had received consid­
erably more eggs than the other 3 quadrants. The number of 
eggs deposited in the north quadrant was statistically 
greater at the 1# level of probability (Table 12) than the 
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Table 1. Total number of E. fabae eggs per 240 leaflets 
from four directional facing quadrants of repli 
cated Irish Cobbler potato plants during July, 
I960, Ankeny, Iowa 
Directional facing quadrant 
Date Uorth South East Vest Total 
July 5 111 90 78 39 318 
July 12 59 98 82 71 310 
July 18 71 66 62 52 251 
July 25 44 58 41 61 204 
Total 285 312 263 223 1*083 
number deposited on the other plant quadrants. 
A statistical analysis of the data on the other 3 dates 
(Table 12) further supports the statement that there was no 
significant preference for the directional facing quadrants. 
Regions along the vertical axes of plants A study 
of the potato plant from"its base to its apex obviously 
would show that the tissues across the vertical strata dif­
fer in many respects. For example, the age of the tissue 
would be different, and the physio-chemical status of the 
leaves would undoubtedly vary. It would seem reasonable to 
expect differences in both feeding and/or oviposition 
51 
responses of the potato leafhoppers to the regions along the 
vertical axis of the plant. 
A critical study of selected plant strata was under­
taken to discover any preferences that may exist in the 
placement of eggs among selected regions along the vertical 
plant axis. In this study, leaf tissue was collected from 
each of the 4 vertical regions selected and the number of 
eggs in each area was recorded separately. The results of 
these counts are tabulated in Tables 10 and 11. A summary 
of the results of the 4 sample dates is presented in the 
following table (Table 2). Prom this summary it is quite 
evident that the female potato leafhopper does exhibit 
preference for oviposition sites along the vertical axis of 
Irish Cobbler potato plants. 
On July 5 (Table 2) the greatest number of eggs was 
recorded in the mid-region of the potato plants, followed 
by the subterminal, basal and terminal regions, respectively. 
During the July 12 sampling, the mid-region again received 
the greatest number of eggs; however, the basal region on 
this date received more eggs than did the subterminal region 
and again the terminal region had the smallest number of 
eggs. 
On July 18 and July 25, the egg placement situation was 
somewhat different and very interesting in that the mid-
region, which on the first two dates was the most attractive 
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Table 2. Total number of E. fabae eggs per 240 leaflets 
from selected regions along the vertical axes of 
replicated Irish Cobbler potato plants, Ankeny, 
Iowa, I960 
Plant regions 
Sub- Mid- Basal 
Date Terminal terminal region region Total 
July 5 7 83 149 79 318 
July 12 21 57 140 92 310 
July 18 31 86 86 48 251 
July 25 31 75 55 43 204 
Total 90 301 430 262 1,083 
region to the egg-laying female, received, on July 18, the 
same number of eggs as the subterminal region. The basal 
region, which on the previous sample date received more eggs 
than the subterminal region, had once more dropped to a 
lower rank in its attractiveness to the ovipositing female. 
The terminal region once more remained the least attractive 
region. On July 25, the last sample date, more eggs were 
deposited in the subterminal region than were deposited in 
the mid-region of the plant. This shift in preferred posi­
tion for egg laying is not surprising since by that date the 
plants were severely hopperburned. The females were 
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shifting their egg-laying to the younger, less injured tis­
sue of the subterminal region. 
The overall seasonal accumulation of eggs in selected 
regions along the vertical axis indicated that the terminal 
region of the plant was the least attractive site for egg 
deposition, followed by the basal region. The mid-region 
received the greatest total number of eggs during the season 
and the subterminal region was the next in number of eggs 
received. However, it must be remembered that as the tissue 
in the mid-region of the plants became damaged, egg deposi­
tion preference shifted to the adjacent subterminal region; 
this is somewhat obscure when comparing only the total 
accumulation of eggs over all dates. A statistical analysis 
(Table 12) showed conclusively that the selected regions 
along the vertical axes of plants contributed significantly 
to the variance in the distribution of E. fabae eggs on 
Irish Cobbler plants. 
Placement of Eggs and Nymphal Infestations of 
Splanum Clone Leaflets 
It was decided that an intensive investigation would be 
undertaken to obtain additional evidence of preferences of 
the potato leafhopper for oviposition sites. This was 
accomplished, in part, by individually recording the number 
of eggs received by the terminal leaflet, by each of the 
next 2 pairs of subterminal leaflets, and by the rachis of 
54 
the individual leaves. 
Sampling procedure 
Egg placement In this study the egg placement sam­
ples were collected from the 11 replicated Splanum clones 
planted in the experimental plot (Figure 1). Individual 
samples were collected from any 3 of the 5 plants in the 
plots of each entry. 
Visual inspection of the experimental plot during the 
latter part of June indicated an abundant population of 
adult potato leafhoppers. On June 28, I960, the first egg 
samples were collected. For each sampling the terminal 
leaflet and the next 2 pairs of lateral leaflets from 2 ran­
domly selected leaves from each of 3 plants in a plot were 
excised with scissors. Approximately the mid-stratum of 
each plant was sampled and special emphasis was placed on 
selecting leaves from each of 4 directional faces of the 
plants. The handling and processing of the sample was 
accomplished in the same manner as was followed in previous 
egg sampling. In the present experiment, 396 leaves or 
1,980 leaflets were taken per date. Figure 8 illustrates 
the numbering system used to identify the 6 areas from which 
records of eggs were kept. The number of eggs counted is 
recorded in Tables 13 and 14. 
Figure 8. The six specific leaf areas from which 
the number of eggs were recorded 
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Nymphal infestation It was found in a previous 
study of nymphal infestations that the best time to count 
nymphs was during the cool part of the day when the nymphs 
were less active than during the warmer parts of the day. 
The nymphs feed on the underside of the potato leaves 
and seldom appear on the upper side during the daytime » 
However, if a leaf is disturbed, the nymphs will move to the 
opposite side and in some instances down the rachis and the 
petiole. 
Nymphs were counted on the apical 5 leaflets and 
rachises of 2 leaves selected from different locations in 
the mid-strata of 3 plants of each clone in the 6 replica­
tions (Table 16). 
Results and discussion 
Egg placement The number of eggs that was counted 
in the 6 leaf areas of the 11 Solanum clones is recorded in 
Table 13. A summary of the seasonal accumulation of eggs in 
the leaf areas sampled is presented in the following table 
(Table 3). Each value in the table represents the total 
number of eggs deposited in 396 leaf areas per sample date, 
when all 11 clones were present. As the season progressed 
and some clones were unfit for further sampling, the total 
number of observations for each area sampled was reduced by 
36 for each clone dropped from the sampling. 
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Table 3. A summary of the seasonal accumulation of eggs 
deposited in the leaf areas sampled on replicated 
Solanum clones, Ankeny, Iowa, I960 
Leaf area 
Date Terminal Rachis 3 4 5 6 Tota] 
June 28 209 8 147 119 104 142 729 
July 5 268 15 117 111 129 148 788 
12 14-8 6 49 41 50 83 377 
18 183 19 87 82 98 98 567 
25 395 21 168 126 144 192 1046 
August 
1 402 41 222 194 214 225 1298 
8 208 11 105 104 106 130 664 
15 141 38 87 57 77 75 475 
22 90 12 57 38 51 55 303 
30 45 10 27 20 24 25 151 
Total 2089 181 1066 892 997 1173 6398 
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From the values in Table 3, it is very apparent that on 
all dates the terminal leaflet received more eggs than any 
other of the leaflet areas sampled and, conversely, the 
rachises on all dates received the smallest number of eggs 
of any of the areas sampled. The first subterminal pair of 
leaflets (Figure 9) received slightly more eggs than did the 
second subterminal pair of leaflets. A summary of the sta­
tistical analysis (Table 15) of these data indicated: 
1. Leaf areas (i.e., the terminal leaflet, the 
rachis, and the two subterminal pairs of leaflets) 
significantly influenced the distribution of eggs 
on the Solanum clones. 
2. The terminal leaflet consistently received the 
most eggs. 
3» The first subterminal pair of leaflets tended to 
receive more eggs than the second pair. (This 
difference was statistically significant at the 
5i° level of probability in the June 28 and 
July 25 samplings.) 
In the seasonal accumulation of eggs in the leaf areas 
sampled (Figure 9), it is quite evident that the terminal 
leaflet was the most utilized by the ovipositing female. 
Just why this leaflet was most utilized was not investigated 
in this study. Possibly, the in-flying adult female first 
alights upon this leaflet which extends out further than the 
other leaflets, or it may more nearly satisfy some environ­
mental requirement of oviposition than do other leaflets. 
The number of eggs deposited in the various Solanum 
clones is recorded in Table 13 and in Table 14 which is a 
Figure 9. Seasonal accumulation of eggs in the areas 
sampled on replicated Solanum clones 
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seasonal summary of the number of eggs deposited in clones 
by dates. The total number of eggs received by the various 
clones has been plotted for each sampling date (Figures 10 
and 11). Clones of similar graphic shape were grouped 
together. 
Individual Solanum clones significantly influenced the 
distribution of eggs deposited on each sampling date except 
for August 22 and August 30. By August 22 four clones 
which had been receiving great numbers of eggs were so 
severely injured by hopperburn that they were no longer sam­
pled for eggs. This left clones to be sampled more nearly 
alike with respect to attractiveness for egg laying (Table 
15). The range of values is evident in Table 14. 
The mean number of E. fabae eggs placed on the 216 
leaf-area samples of the group of 11 Solanum clones (Table 
14) increased from 66, June 28, to 72, July 5. By July 12 
only 35 were recorded. The number increased to a peak of 
121, August 1; thereafter it steadily declined to 22, the 
final count of eggs August 30. 
The pattern of egg deposition, during the sampling 
period, typical of the clones showing but little hopperburn 
(Figure 10) differed from the pattern of the most severely 
damaged clones (Figure 11). In the first case, the number 
of eggs received was relatively much smaller prior to, and 
including the trough, July 12, but the plants remained 
Figure 10. Total number of E. fabae eggs and nymphs 
from leaf-area samples from replicated 
Solanum clones, selected for relative 
freedom from hopperburn injury, Ankeny, 
Iowa, I960 
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Figure 11. Total number of E. fabae eggs and nymphs 
from leaf-area samples from replicated 
Solanum clones, selected for relatively 
severe hopperburn injury, Ankeny, Iowa, I960 
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relatively free of hopperburn, and were still receiving 
eggs August 30 when sampling was terminated. In contrast, 
the group of clones, severely injured, Figure 11, received 
more eggs prior to, and including the July 12 trough, but 
the plants were so severely hopperburned that most plants 
were dead by August 8. 
Nymphal infestation The number of nymphs infesting 
the 11 Solanum clones is recorded in Table 16, and in 
Table 17 which shows the seasonal accumulation of nymphs by 
dates. The total number of nymphs recorded for each sam­
pling date has been represented graphically (Figures 10 and 
11) and the total seasonal accumulation of nymphs per clone 
is recorded in Table 4 along with the eggs and the average 
visual hopperburn rating. 
Among the 7 clones (Figure 10) selected for relative 
freedom from hopperburn injury, none had more than 20 nymphs 
on July 6, the first sampling date. With the exception of 
clone AIS5561-8 there was typically a steady increase in the 
number of nymphs recorded and even on August 10, the last 
sampling date, the trend was still upward. It would be ex­
pected, on the basis of the trend shown by the eggs, that a 
downward trend in the number of nymphs recorded would follow 
in a very short time. The number of nymphs on clone AIS-
5561-8 did not increase as rapidly as on the other clones. 
In fact, on the second date, it received about 30 nymphs and 
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Table 4. The seasonal accumulation of eggs and nymphs and 
the average visual hopperburn rating (1 least, 
5 greatest) among replicated Solanum clones, 
Alikeny, Iowa, I960 
Solanum Hopperburn 
clone Eggs Nymphs rating 
Selected for relative freedom from hopperburn injury 
AIS5561-5 526a 314 2.6 
AIS5561-8 529 190 1.5 
B4257-Ial0 546 345 2.8 
AIS5561-12P 485 224 1.1 
AIS5561-2 501 169 2.1 
AIS5561-12 538 206 1.8 
AIS5561-13 518 184 1.3 
Selected for relatively severe hopperburn injury 
B2067-52 614s 467 4.8 
155238-1 799 565 3.3 
Irish Gobbler 631* 668 4.8 
3RC-8 752a 494 4.3 
Total 6439 3826 
^Bgg counts not recorded on last 3 dates because of 
hopperburn injury. 
bLast 4 dates missing because of severe hopperburn 
injury. 
69 
tended to fluctuate between 30 and 50 nymphs for the remain­
ing 4- dates. It actually reached a peak on the next to the 
last date sampled (August 2) and from that time began a 
downward trend. 
Each of the 4 clones selected for relatively severe 
hopperburn injury (Figure 11) had slightly greater initial 
nymphal infestations (between 30 and 60 nymphs) and by the 
second sampling date the number of nymphs ranged between 70 
and 100. This was a considerably greater number of nymphs 
for these clones than for the clones in Figure 10 on that 
date. 
The intensity of infestation on clones 3RC-8 and 
B2067-52 began a steady decline as the plants became pro­
gressively more severely hopperburned. The intensity of 
infestation on the other 2 clones continued to increase to 
later peeks before they too declined. On Irish Cobbler the 
peak number of nymphs was attained July 27, and then rapidly 
declined. The number of nymphs on clone 155238-1 (Figure 
11) increased slightly from the second to the fourth sam­
pling dates, and then it increased sharply, only to immedi­
ately level off again. 
It is the interrelationships represented by the data 
presented in Table 4 which raise the question of whether or 
not the expression of hopperburn is simply and directly a 
reflection of the intensity of nymphal infestation, and 
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whether or not the damaging nymphal infestation is directly 
dependent upon the number of eggs deposited by female potato 
leafhoppers. 
In Table 4, those Solanum clones selected for their 
past records of remaining relatively free of hopperburn 
under leafhopper infestation were given hopperburn ratings 
in I960 between 1.1 and 2.8 (the most severe injury was 
rated 5). Nymphal infestations ranged from 169 to 345 
nymphs per 180 leaflets in periodic counts between July 6 
and August 10. The number of eggs deposited per 216 leaf-
area samples ranged between 485 and 546. In contrast with 
these data, the hopperburn ratings of clones selected for 
their past records of severe hopperburn injury ranked be­
tween 3.3 and 4.8 in I960. Nymphal infestations ranged from 
467 to 668 in this group and numbers of eggs received ranged 
between 614 and 799 eggs. 
Within the groups of clones, however, the degree of 
hopperburn is not greatest on clones bearing the most nymphs 
nor least on clones bearing the least nymphs, nor are the 
most nymphs recorded on the same clones that received the 
most eggs. The significance of these interrelationships 
lies in the fact that intensity of nymphal infestation is 
not the only factor influencing the degree of injury ex­
pressed among Solanum clones. The question of the distribu­
tion of adult leafhoppers, which also induce hopperburn, 
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and the question of differential response of Solanum clones 
to potato leafhopper infestation and the possibility of dif­
ferential suitability of Sol»mim hosts for nymphal develop­
ment require investigation. 
Objectives for the 1961 Season 
The objectives for the 1961 season were (1) to measure 
the extent of host selection by adult potato leafhoppers as 
they migrated into a field planting of 11 completely ran­
domized and replicated Solanum clones, (2) to observe the 
distribution of male and female leafhoppers among the clones 
during the growing season, (3) to measure the intensity of 
nymphal infestations on the same Solanum clones and (4) to 
measure the relative number of potato leafhopper eggs depos­
ited among the clones under natural field conditions. 
Field Design and Plant Selections 
During the I960 growing season potato tubers were 
planted May 13 and the number of eggs deposited were first 
sampled May 28. One of the objectives of the 1961 study was 
to follow the distribution of adult leafhoppers migrating 
into a field planting of Solanum clones. Since adult leaf­
hoppers appear very early in the spring in Iowa, potato 
tubers were planted May 4, 1961, as early as field condi­
tions would allow to attract the early arrivals. 
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Plant selections included 10 Solanum clones which were 
planted in the I960 study. Six of the clones were chosen 
for their relative freedom from hopperburn injury under 
natural potato leafhopper infestations, while 6 clones were 
selected because of their past history of relatively severe 
hopperburn injury under the same conditions. Of the latter, 
one clone failed to grow and was eliminated from record 
taking; this left only 5 clones. 
The experimental plot (Figure 12), designed to chal­
lenge the host selectivity of the incoming adult leafhoppers, 
consisted of 6 replications with 21 rows planted in a north-
to- south direction. Each replicate contained the 11 Solanum 
clones randomly placed within each row. Plants were spaced 
36 inches apart in the row, rows were spaced 68 inches apart 
and replicates were separated by an 84—inch aisle. The out­
side row on the east and west side served as a guard row to 
further separate the experimental plot from the influence of 
adjacent plantings. Heavy and prolonged rains during the 
early part of the growing season drowned out a portion of 
the plants in replicates 5 and 6. However, enough plants 
remained to salvage one complete replicate designated as 
replicate 5. 
To facilitate locating the various clones in the exper­
imental plot, a 12-inch garden stake bearing the clone and 
replicate number was placed on the north side of each plant. 
Figure 12. A replicated field planting of selected 
Solamun clones, Alike ny, Iowa, 1961 
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Adult and Nymphal Infestation and 
Egg Placement among Solanum Clones 
Sampling procedure 
It was decided that early in the season, before fifth 
instar nymphs begin to appear, samples would be taken at 
4—day intervals to provide information desired regarding the 
distribution of adult leafhoppers among the selected clones 
before adult leafhoppers developing within the plots would 
obscure the initial distribution. After fifth instar nymphs 
appeared the sampling time would be lengthened to 7-day 
intervals throughout the remaining part of the season. 
As a result of this tentative sampling schedule a maxi­
mum of 17 dates could be sampled during the growing season, 
depending on when the first and last samples were collected. 
This was one reason for establishing 21 rows in the experi­
mental plot, that is, 17 rows for sampling purposes, 2 guard 
rows and 2 reserve rows. The plot design was such that one 
plant of each clone in each replicate would constitute the 
sample for one date. If the maximum number of sample dates 
was to be utilized, then each plant, except those in the 
guard rows, would be sampled only once during the season. 
If a plant was missing, this resulted in a blank observation 
in the data. To compensate for the possibility of missing 
plants, 2 rows (actually 2 plants of each clone per repli­
cate) were selected at random to represent the reserve rows. 
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These plants were to be utilized in the event of missing 
hills. 
The first field sample was to be taken at a time when 
the plants of all clones possessed at least 6 terminal 
leaflets in the mid-region of the plant. Visual inspection 
of the experimental plot the latter part of June indicated 
that all plants satisfied this requirement. Thus on June 22, 
1961 the first sample was collected. 
To facilitate locating specific plants to be sampled on 
a date, a map of the experimental plot was prepared and sev­
eral copies made. Plants to be sampled on each date were 
randomly selected in each replicate and their location on 
the map circled in red until all plant locations in the 
experimental plot had been assigned a sampling date. Pour 
days prior to each collection date, 2-foot-tall painted 
stakes, labeled with entry and replicate numbers, were 
placed on the north aide of each of the plants to be sampled 
next. And the soil around each plant was raked smooth to 
allow a level surface on which to rest the sampling cage 
(Figure 12). 
Adults and nymphs The collection of adults and 
nymphs from individual potato plants in the field presented 
the collector at least three major problems: (1) restric­
tion of the very active insects to the individual plants 
until they could be killed for counting, (2) a method of 
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quickly killing the adults and nymphs and (3) a method of 
collecting the adults and nymphs. 
The apparatus for restricting the leafhoppers had to 
allow for convenient movement from plant to plant in the 
field. It had to be so designed that it could be rapidly 
assembled in the field. It needed to be so constructed that 
when a plant was enclosed by it escapes of both adults and 
nymphs would be at a minimum and, lastly, the apparatus had 
to have a base which would retain the leafhoppers as they 
expired and fell from the plant. Such an apparatus was con­
structed which fairly well met the requirements (Figure 13). 
The apparatus consisted of a divided base plate, cylindrical 
sides, and a circular top. 
The base plate (Figure 13) was constructed of 2 pieces 
of aluminum sheeting, each measuring 17" x 28". The pieces 
were hinged together by a rivet to allow the plates to be 
operated in a scissors-like manner. The outer edges of both 
of the plates were bent upward to form a one-inch lip to 
prevent the leafhoppers from being blown away before they 
could be collected. A hole, 3-1/2" in diameter, was cut out 
one-half the diameter from each plate, a few inches above 
the rivet to house the plant stems and prevent their being 
cut off when the plates were closed. The inner edge of the 
left plate from the hole to the top was trimmed slightly to 
allow a wider gap when the plates were in the open position, 
Figure 13. Cage for confining leafhoppers to individual 
plants during cyanide fumigation; the base 
plate, cylindrical welded wire sides covered 
with plastic film, the circular removable top, 
vacuum leafhopper collector, and Cyanogas 
killing agent 
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yet it allowed a slight overlapping when the plates were 
closed together. The wide gap afforded less interference 
with the plant stems as the base was being slid beneath a 
plant. 
As the plants grew large, it became necessary to use a 
larger base plate. It was found that the plants could be 
accommodated by increasing the size of the plates to 21-1/2" 
x 32" with a 5-1/2" center hole. The bases were painted 
black enamel to reduce reflection of the sun on the bright 
metal and, also, to provide a background contrasting with 
the dead leafhoppers. 
The cylinder (Figure 13) measured 25" in diameter by 
23" high and was constructed of 1" x 2" mesh, welded wire. 
A 2" sheet metal cap covered the upper and lower edges of 
the cylinder to cover the sharp edges of the wire. The in­
side of the cylinder was lined with a sheet of medium-
weight, translucent plastic film secured to the cylinder by 
strips of filament tape spaced periodically around the cylin­
der. The top for the cylinder was constructed of a 2-1/8" 
wide sheet metal ring slightly larger in diameter than the 
cylinder. It was covered with a transparent, heavyweight 
polyethylene film stretched across the ring and attached 
securely to it by strips of filament tape. 
The leafhoppers that were confined to a plant by the 
caging apparatus had to be killed or at least anesthetized 
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before they could be collected. Preliminary investigation 
with OOg indicated that this gas was suitable for knocking 
down the leafhoppers in the confined area. Although the 
confinement apparatus had been equipped with an 18# OOg 
cylinder and was tried out in the field, it was found that 
too much COg was required to knock down the insects under 
field conditions. As a substitute for the 00^, calcium 
cyanide dust was tried and found to be excellent for killing 
the leafhoppers. About one to two cups of the calcium 
cyanide dust in a container provided enough gas to kill 
leafhoppers during one day's sampling. The insects suc­
cumbed to the gas within 3 to 5 minutes after the open con­
tainer was placed inside the cage. On cool and/or windy 
days, the killing time was slightly longer. Generally, the 
supply of cyanide dust was replenished before the next sam­
ple date to insure that the killing agent was at full 
strength. 
The dead insects were collected from the base plate 
into 9-ounce ointment jars by using a modified battery-
operated lint removing apparatus (Figure 13). To adapt the 
lint remover, a 7/8" copper elbow with a small band of 
solder on its edge was gently twisted into the opening at 
the brush end of the apparatus until it firmly fit into 
place. The opposite end of the copper elbow was fitted into 
a hole drilled through a #12 rubber cork. To prevent 
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leafhoppers from escaping through the elbow to the outside, 
a circular piece of cheesecloth was placed over the opening 
and glued to the rubber cork. Adjacent to the large elbow 
was the collecting nozzle which consisted of a 3/16" diam­
eter copper tube inserted through the rubber cork and bent 
to a 90° angle. The nozzle was about 6 inches long, the tip 
flattened slightly to widen the opening and allow a larger 
contact area between the nozzle and the base plate. Insect 
collecting was accomplished by merely turning on the vacuum 
apparatus and training the nozzle on the base plate adjacent 
to the dead leafhoppers. The suction was great enough to 
draw the leafhoppers into the ointment jars. 
Early in the season lint removers requiring size C 
batteries were used; however, larger units, using D size 
batteries, were purchased and found to be more efficient and 
required less frequent changing of the batteries. 
Field sampling using the various devices already de­
scribed was accomplished as follows: A plant to be sampled 
was readily located in the field by a previously placed 
large white stake (Figure 12). The first step was to place 
the confinement cage over one of these plants as quickly as 
possible to prevent leafhoppers from escaping. The cage was 
then raised from the ground about 3 inches to allow the base 
plate to be guided under the plant (Figure 14). After the 
plant stems had been centered in the circular area of the 
Figure 14. The confinement cage and base plate being 
placed into position around a potato plant 
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base plate, the 2 sides were brought together and the cage 
was lowered to the plate. The opened .cyanide container was 
then introduced into the cage by raising one side of the 
cage high enough for the can to pass under it. As the 
cyanide gas was being released inside the cage, the repli­
cate and plant number was printed on the side of an ointment 
jar with a felt-tipped ink-marker (Marks-a-lot, Carter's Ink 
Company, Cambridge 42, Mass.). In the meantime, many of the 
adult leafhoppers had flown to the top of the cage and were 
resting upon the clear polyethylene lid. As the insects 
succumbed to the gas their hold was loosened and they fell. 
The disappearance of leafhoppers from the lid was a good 
indication that the insects were dead. When it was clear 
that all the leafhoppers had been killed, the lid of the 
cage was removed and the plant grasped at its base and 
shaken very vigorously to dislodge both nymphs and adults 
which may have fallen among the leaves or remained on the 
plant after death. The cage was then removed, set aside, 
and the leafhoppers picked up (Figure 15). After the base 
plate had been thoroughly inspected to insure that all the 
leafhoppers had been picked up, the equipment was assembled 
and carried to the next white stake and the procedure re­
peated. normally, 60 plants constituted the sample size for 
one date. The time required to sample one plant averaged 
about 5 to 10 minutes, depending on the number of leaf-
Figure 15. Collecting dead leafhoppers with 
the vacuum apparatus 
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hoppers ; consequently, 2 teams of 2 men each sampled the 
experimental plot, beginning at opposite ends, to reduce the 
time required to complete the sampling. Generally, sampling 
commenced at about 8:00 A.M. and was completed by 11:30 A.M. 
As clones began to die from severe hopperburn attack and as 
the seasonal population declined, sampling time was reduced 
accordingly. At the completion of adult and nymph sampling 
the ointment jars containing leafhoppers were assembled into 
2 boxes for transportation to the laboratory where they were 
counted. Leaf material from the same plants from which 
adult and nymphs were taken was collected for egg counts. 
In picking up leafhoppers with the lint remover, soil 
and other debris were taken into the ointment jars. The 
debris intermingled with the leafhoppers to such an extent 
that it was very difficult and time consuming to separate 
and count them. Thus, it was necessary to develop a method 
by which much of the soil and debris could be separated from 
the dead leafhoppers. To accomplish this a series of four 
standard screens (Figure 16)(The Tyler Standard Screen 
Scale, mesh 9> 20, 28 and 50) were assembled on a base and 
the contents of an ointment jar emptied into the top screen. 
The screen assembly was gently shaken to distribute the con­
tents among the various screens. The top screen, #9, re­
tained only the larger pieces of soil and some of the larger 
debris. The #20 screen contained all the adults and a few 
Figure 16. Standard screens used to separate 
leafhoppers from field debris 
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of the later instars. The third screen, #28, collected the 
second through the fourth instars, and the last screen, #50, 
contained only first instar nymphs, allowing the very fine 
particles of soil to fall to the base pan. This method of 
soil and debris removal worked reasonably well; however, 
there still was a considerable amount of extraneous material 
mixed with the leafhoppers. In counting the leafhoppers, 
index cards marked with numbered grid lines were used. The 
contents of each screen was poured onto a separate card and 
the material distributed with a flat needle into the various 
squares of the grid. The card was placed on the stage of a 
binocular microscope under low power magnification. The 
leafhoppers in each square were counted and the number re­
corded on specially prepared data sheets. Mechanical count­
ers were available for tallying the leafhopper counts. Sep­
arate records were kept on the total number of adult males 
and females. Individual records of the numbers of leaf­
hoppers in instars 1, 2nd through 4th, and the 5th were kept. 
The second through fourth instars were combined because of 
the laborious task in separating them and because it was 
felt that the objectives of this experiment did not warrant 
the extra time required to separate these instars. The 
records of the adult and nymph counts are summarized in 
Tables 20 and 21, and 24- to 26, respectively. 
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Egg placement The records of the egg deposition in 
I960 indicated that the terminal leaflets in the mid-region 
of the potato plant were by far the most utilized leaflets. 
Consequently, in 1961, eggs in the terminal leaflets from 
the mid-region of the plant were counted. The first egg 
samples were collected on June 22, 1961, at a time when all 
the Solanum clones in the experimental plot possessed at 
least 6 terminal leaflets in the mid-region. Six terminal 
leaflets were chosen as the sample size. On the basis of 
the I960 data, this sample size was expected to be adequate 
to provide reliable data. The egg deposition samples were 
collected on each date immediately after the completion of 
the adult and nymph sampling. The collection, transporta­
tion and processing of the leaflets were handled exactly as 
they were in the I960 experiment (see sampling procedure, 
page 33). The records of egg deposition for 1961 are sum­
marized in Tables 28 and 29. Figure 17 shows the appearance 
of a leafhopper egg in a cleared potato leaf under the 
microscope. 
Besuits and discussion 
Adults and nymphs Before the distribution of the 
migrating population among the 11 selected Solanum clones 
became obscured by the development of potato leafhopper 
nymphs and adults within the experimental planting, four of 
the 4-day samples had been taken (June 22 to July 4). The 
Figure 17. A potato leafhopper egg in a lactophenol-
cleared potato leaf vein 
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greatest number of adult leafhoppers was taken from Irish 
Cobbler during that period (Table 5a). Clone 155238-1 also 
attracted many more adults than did the other clones of the 
group selected for relatively severe hopperburn injury. But 
as a group, the clones selected for relative freedom from 
hopperburn injury attracted the greater number of adult 
leafhoppers. 
The number of adult potato leafhoppers that was col­
lected on the various Solanum clones throughout the 1961 
season is recorded in Table 21. The clones 3RC-8, B2067-52 
and Irish Cobbler were injured so severely by hopperburn 
that by July 31 (five sampling dates before the termination 
of this study), they no longer could be sampled. Clone 
155238-1 also was injured severely and, by August 21, it no 
longer was sampled. 
The data of Table 21 are presented graphically in 
Figures 18, 19 and 20. The clones were grouped on the basis 
of their past history of response to natural infestations of 
the potato leafhopper. In Figure 18, the group relatively 
severely injured by hopperburn, the clones typically had 50 
adults on June 22, with the exception of Irish Cobbler which 
had 130 adults. After June 22, the number of adults typi­
cally increased. 
By July 17 the peak number of adults ranging from 4-00 
to 900 was recorded. Following July 17, the number of 
Table 5a. Seasonal accumulation of adult E. fabae collected among Solanum 
clones, and the relative visual""rating of hopperburn injury, 
Ankeny, Iowa, 1961 
Solanum 
clone 
Total adults 
June 22 to July 4 
Total adults Total 
June 22 to July 24 adults 
Hopperburn 
rating 
Selected for relative freedom from hopperburn injury 
785 4220 10,280 1.61 
761 3931 9523 1.95 
546 3394 8210 1.56 
655 3169 6606 1.92 
615 2701 6186 2.77 
407 1892 3836 1.66 
Selected for relatively severe hopperburn injury 
320 2094 3542 2.65 
1237 3195 3195 4.50 
713 1650 2228 4.17 
454 1232 1232 4.01 
348 1221 1221 4.37 
AIS5561-12P 
AIS5561-12 
AIS5561-13 
AIS5561-2 
Sequoia 
AIS5561-8 
B4257-Ial0 
Irish Gobbler 
155238-1 
3RC-8 
B2067-52 
Figure 18. Total number of B. fabae adults per 5 plants 
among replicated""Solanum clones selected for 
relatively severe hopperburn injury, Ankeny, 
Iowa, 1961 
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adults declined. It was after this peak of adult infesta­
tion that clones 3R0-8, B2067-52, Irish Gobbler and, some­
what later, clone 155238-1 could no longer be sampled be­
cause of severe hopperburn injury. 
The clones represented in Figures 19 and 20 were of the 
AIS series selected for a previous history of relatively 
slight hopperburn injury under natural leafhopper infesta­
tions. These clones supported a much larger infestation of 
potato leafhoppers than the clones represented in Figure 18. 
Each clone in Figures 19 and 20 began with less than 60 
adults on June 22, except AIS5561-12 with 87 and, by July 24 
or July 31, the maximum number of adults, ranging between 
1200 and 1600, was attained. Following July 24, or July 31, 
the number of adults declined, but the intensity of the 
infestations far exceeded those grouped in Figure 18. 
That the AIS series of Solanum clones supported the 
largest number of adult potato leafhoppers is clearly evi­
dent (Table 5a). The group of clones selected for its pre­
vious records of relative freedom from hopperburn under 
natural potato leafhopper infestation attracted the greatest 
number of adults throughout the season and once more demon­
strated its relative freedom from hopperburn injury. The 
relative visual ratings of hopperburn injury (Table 5a) 
ranged from 1.56 to 2.77 in contrast with 2.65 to 4.50, the 
range for the group expected to show relatively severe 
Figure 19. Total number of E. fabae adults per 5 plants 
collected among replicated Solanum clones 
selected for relative freedom from hopper­
burn injury, Ankeny, Iowa, 1961 
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Figure 20. Total number of E. fabae adults per 5 plants 
collected among replicated Solanum clones 
selected for relative freedom from hopper­
burn injury, Ankeny, Iowa, 1961 
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hopperburn injury. This latter group had relatively less 
intensive potato leafhopper infestations but the plants with 
a hopperburn rating of 4*00, or greater, died before the end 
of the growing season. 
Differential numbers of male and female potato leaf-
hoppers (Table 21) contributed significantly to the variance 
in the adult infestations on all dates except July 17 and 
July 31 (Table 22). A somewhat more critical study of the 
sex ratio was undertaken and from the values in Table 21 the 
percentage of females among the adults collected on each 
date was computed and recorded (Table 23). For a clearer 
picture of these data, the values are presented graphically 
in Figures 21 and 22. A greater percentage of females (70$ 
to 80io) was present among the adult infestations early in 
June and, by July 17, for most clones the ratio approached 
1:1. By the first week in August the percentage of females 
again was increasing; however, by the latter part of August 
(Figures 21 and 22) the percentage of females typically de­
clined. 
Since the influence of any differential rates of devel­
opment or survival that occurred among nymphs developing on 
the 11 Solanum clones would have been exerted by the time 
the fifth instar stage had been reached, therefore, only 
this segment of the nymphal population is critically re­
viewed. Table 24 presents a summary of nymphs in instar 1 
Figure 21. The percentage of E. fabae females among 
adults collected among replicated Solanum 
clones selected for relative freedom from 
hopperburn injury, Ankeny, Iowa, 1961 
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and Table 25, the grouped instars, 2nd through 4th. The 
number of fifth instar nymphs collected on specific dates 
is summarized in Table 26. The accumulation of fifth instar 
nymphs among the 11 clones differed significantly (Table 27) 
on July 4, 10, 17, and later on August 21 and 28. Since 
several clones were not sampled after July 24, the seasonal 
accumulation of fifth instar nymphs on the various clones up 
to that date was compared (Table 5b). The clones, selected 
for relatively severe hopperburn injury, had a far greater 
number of fifth instar nymphs. The largest number of fifth 
instar nymphs (2460) was collected from Irish Gobbler and 
the fewest (828) from clone B2457-Ial0 which, however, was 
nearly equal to the maximum number of fifth instar nymphs 
received by the most attractive clone, Sequoia. 
In the group of clones relatively free of hopperburn 
injury only 41 i» of the fifth instar nymphs were recorded 
between June 26 to July 24 (Table 5b). The greater propor­
tion of the fifth instar nymphs collected from the severely 
injured group was taken during the same period of time. 
Sequoia had the most fifth instar nymphs of any clone in its 
group (Table 5b). 
Egg placement The number of eggs deposited among 
the 11 Solanum clones is recorded in Table 28. The total 
number of eggs counted in each of the various clones on 
specific dates is summarized in Table 29. The accumulation 
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Table 5b. Seasonal accumulation of E. fabae fifth instar 
nymphs collected among replicated Solanum clones, 
Ankeny, Iowa, 1961 
Solanum Total fifth instars Total fifth instars 
clone June 26 to July 24- July 31 to August 28 
Selected for relative freedom from hopperburn injury 
Sequoia 875 1094 
AIS5561-12P 650 1038 
AIS5561-12 624 1078 
AIS5561-8 600 517 
AIS5561-2 534 814 
AIS5561-13 484 823 
Selected for relatively severe hopperburn injury 
Irish Cobbler 2460 
155238-1 1433 226 
3RC-8 1014 
B2067-52 961 
34257-IalO 828 576 
of eggs among the 11 clones differed significantly through­
out the season except for August 14 (Table 30). 
Since several of the clones were not sampled after 
July 24, the seasonal accumulation of eggs on the various 
Ill 
clones up to that date was compared (Table 6). In general, 
by July 24 the AIS series of clones received fewer eggs than 
did the other clones. Sequoia had received the greatest 
number of eggs (481) and clone AIS5561-8 received the least 
(220) .  
Table 6. Accumulation of E. fabae eggs from June 22 to 
July 24 among the Solanum clones, Ankeny, Iowa, 
IQAl 
Solanum Total eggs received from 
clone June 22 to July 24 
Selected for relative freedom from hopperburn injury 
Sequoia 481 
AIS5561-12 301 
AIS5561-12P 296 
AIS5561-13 284 
AIS5561-2 260 
AIS5561-8 220 
Selected for relatively severe hopperburn injury 
B2067-52 473 
3RC-8 359 
Irish Gobbler 351 
155238-1 326 
B4257-Ial0 252 
112 
There was some interest in determining when most eggs 
were laid during the season. The clones which were not 
sampled after July 24-, obviously, received eggs during the 
first half of the season. Thus, 3RC-8, 155238-1, Irish 
Cobbler, and B2067-52 were excluded (Table 6). The season 
was divided into two parts with 6 sample dates in each part. 
The separation was made between July 17 and July 24-. 
The number of eggs for each group was summed and the 
percentage of eggs deposited from June 22 to July 17 was 
computed. The results of these computations are recorded 
in Table 7• Seventy per cent of the season's eggs were laid 
before July 24- and approximately 30$ of the adults collected 
were taken before July 24. 
The total number of eggs that was deposited among the 
clones on the various dates is presented graphically in 
Figures 23 and 24. For the series of clones selected for 
their relative freedom from hopperburn injury (Figure 23), 
the graphs show that, as was the situation in I960, the 
initial number of eggs was rather small, gradually increas­
ing and reaching a peak either the last part of June or the 
first week in July. Thereafter, the number gradually de­
clined until the latter part of August when the egg counts 
began to fluctuate. The other clones, selected for their 
relatively severe hopperburn injury (Figure 24), show much 
the same general pattern as the AIS series except that they 
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tended to have initially greater counts, higher peak infes­
tations, and were dropped from the sampling because of 
severe hopperburn injury the latter part of August. 
Table 7. Total B. fabae eggs and adults collected on 
replicated Solanum clones up to mid-season 
compared with post mid-season collections, 
Ankeny, Iowa, 1961 
Solanum 
clone 
Total eggs deposited 
June 22 to 
July 17 
July 24 to 
August 28 
Percent of total 
sampled 
June 22 - July 17 
Eggs Adults 
AIS5561-13 255 118 68.4 25.0 
AIS5561-12 282 89 76.0 25.3 
AIS5561-2 235 105 69.1 29.4 
AIS5561-8 209 75 73.6 . 39.9 
B4257-IalO 237 69 77.5 43.7 
Sequoia 430 234 64.8 33.6 
AIS5561-12P 271 125 68.4 26.4 
Figure 23. Total number of E. fabae eggs per 30 terminal 
leaflets from replicated Solanum clones 
selected for relative freedom from hopperburn 
injury, Alikeny, Iowa, 1961 
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Figure 24-. Total number of B. fabae eggs per 30 terminal 
leaflets from replicated Solanum clones 
selected for relatively severe hopperburn 
injury, Ankeny, Iowa, 1961 
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There was considerable variation within the numbers of 
eggs, nymphs and adults collected from the 11 clones. Early 
in the season, the AIS series of clones received fewer eggs, 
had fewer nymphs than the other clones under study, but more 
adult potato leafhoppers were collected from this group 
(Table 8). As the season progressed, both nymphs and adults 
increased within the AIS series and far exceeded the numbers 
that had destroyed Irish Cobbler, 3RC-8, B2067-52, and 
155238-1. In spite of the intensive, late-season infesta­
tion, the AIS group was not severely injured (Table 8). 
Table 8. Seasonal accumulation of E. fabae eggs, nymphs, 
and adults among replicated Solanum clones, 
June 22 to July 24, Ankeny, Iowa, 1961 
Solanum Adults and Hopperburn 
clone Eggs Nymphs Adults nymphs rating 
Selected for relative freedom from hopperburn injury 
AIS5561-12P 296 2017 4220 6237 1.61 
AIS5561-12 301 1978 3931 5909 1.95 
AIS5561-13 284 1297 3394 4691 1.56 
AIS5561-2 260 1853 3169 5022 1.92 
Sequoia 481 3096 2701 5797 2.77 
AIS5561-8 220 1945 1892 3837 1.66 
Selected for relatively severe hopperburn injury 
B4257-I&10 252 2183 2094 4277 2.65 
Irish Cobbler 351 7893 3195 11,088 4.50 
155238-1 326 3698 1650 5348 4.17 
3RC-8 359 2459 1232 3691 4.01 
B2067-52 473 2477 1221 3698 4.37 
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The following outline presents a sequence of inter­
relationships in the seasonal history of the potato leaf­
hopper in the 1961 planting of Solanum clones. 
1. The immigrating population arriving and building 
up in numbers from June 22 until July 4, when the peak num­
bers occurred, was predominantly female (Figures 21 and 22). 
2. The first adults which developed within the field 
planting appeared a few days after June 30. This population 
increased to peak numbers (Figures 18, 19, 20 and 25) near 
July 17. The influx of these adults in the planting is 
marked by a shift in the adult population to approximately 
a 1:1 sex ratio (Figures 21 and 22). 
3. In the in-field distribution of adults after July 
17 the group of clones selected for their relative freedom 
from hopperburn injury attracted the greatest number of 
adults (Figures 19 and 20 and see Sequoia, Figure 25). The 
number of adults declined on the group of clones selected 
for relatively severe hopperburn injury as the insects 
reached adult status and as the plants became progressively 
injured. 
4. The influx of eggs from June 22 until July 4, when 
peak numbers attained, were deposited by the immigrating 
population. The number of eggs declined after July 4 
(Figures 23, 24 and 25). This decline in numbers is as­
sumed to be due to the influence of the increasing numbers 
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of spent females and the large number of females in the 
preoviposition status. 
5. About July 10, added to the eggs laid by the few 
remaining aged females, the eggs from the females which 
developed within the field begin to increase in numbers 
(Figures 23, 24 and 25). For the remainder of the season, 
the number of eggs deposited on any one clone depended upon 
the in-field distribution of the females. 
6. Fifth instar nymphs developing from eggs deposited 
in the field first appeared June 30 (Table 26). The 
greatest number of nymphs was taken in the July 17 sampling, 
precisely 13 days after the peak number of eggs was counted 
(Figure 25). 
Figure 25. Total number of E. 
and eggs collected 
replicated Solanum 
fabae females, nymphs 
from two of the 11 
clones, Ankeny, Iowa, 1961 
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SUMMAEY AND CONCLUSIONS 
A review of the literature indicated that the probable 
site of origin of tuber-bearing Splanum species was in the 
Andes Mountains of continental South America. This region, 
also, is believed to be the area in which the leafhopper 
genus, Smpoasca, originated. Later, following dispersions 
from the site of origin, E. fabae, the potato leafhopper, 
became restricted to warm-temperate, non-tropical areas of 
central North America. 
SPlanum tuberosum, the basis of the world's commercial 
potato production, has not been found in the wild state and 
is believed to have originated through man's selection from 
segregating progeny of natural species-crosses rather than 
from a single wild species. 
Plant variation in the SPlanum species suggests the 
possibility pf plant-centered sources of protection from 
potato leafhopper infestation and injury. 
The objective of the investigations reported in this 
dissertation was to identify plant-centered mechanisms of 
defense which might be evident among 11 SPlanum clpnes with 
a previous histpry pf differential degrees of injury in 
response to the feeding of the potato leafhopper. 
In these investigations: The ovipositing female potato 
leafhopper placed the greatest number of eggs in the mid-
region of Irish Gobbler potato plants. In descending order 
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of preference, along the vertical axes of plants, were the 
subterminal, basal, and terminal regions. No consistent 
preference was shown for north, south, east, or west facing 
quadrants of widely separated individual plants. On indi­
vidual leaves of the mid-region of plants the most eggs were 
deposited in the terminal leaflet. In descending order of 
preference were the first subterminal pair of leaflets, 
followed by the second pair, and the rachis. 
The potato leafhoppers migrating into the planting of 
SPlanum clones early in the growing season from June 22 
until July 4 were predominantly females in 1961. 
The first adults which developed within the field 
planting appeared a few days after June 30 and the influx 
pf these adults in the planting was marked by a shift in the 
adult populatipn tp approximately a 1:1 sex ratio. 
After July 17 the group of clones selected for relative 
freedom from hopperburn injury bore the greatest number of 
adults, whereas on the group of clones selected for rela­
tively severe hopperburn injury adults were fewer and 
steadily declined as the insects reached adult status and 
as the plants became progressively injured. 
The influx of eggs from June 22 until July 4, when peak 
numbers were attained, was deposited by immigrating females. 
The numbers of eggs received by individual Solanum clones 
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differed significantly on each sampling date during this 
period. After July 4 the number of eggs that was deposited 
showed a decline. 
About July 10, added to the eggs laid by the few re­
maining aged females, the eggs from the females which devel­
oped within the field began to increase in numbers and for 
the remainder of the season the number of eggs deposited on 
any one clone depended upon the in-field distribution of the 
females. The numbers of eggs received by individual Solanum 
clones differed significantly on all dates except August 14. 
Fifth instar nymphs developing from eggs deposited in 
the field first appeared June 30 and the greatest number of 
nymphs was taken in the July 17 sampling, precisely 13 days 
after the peak number of eggs was counted. 
It was concluded that two conspicuous plant-centered 
sources of protection from potato leafhopper infestation and 
injury were evidenced: 
1. Certain Solanum clones received relatively few 
eggs under equal opportunity, afforded in a randomized 
planting, for natural infestation. 
2. Certain Solanum clones were only slightly injured 
by hopperburn even though they supported the greatest number 
of the damaging potato leafhopper nymphs and adults. 
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Table 9« Parentage of Solanum clones planted for potato 
leafhopper studies during 1960-61 at Ankeny, Iowa 
Solanum clone Parentage 
AIS5561-2 
(Solanum chacoense 
x x Katahdin 
Solanum tuberosum) 
AIS5561-8 
AIS5561-12 
AIS5561-12P 
AIS5561-13 
B4257-Ial0 
B2067-52 
155238-1 
Sequoia 
Irish Gobbler 
Sebago x B3672-3 
Chippewa x B381-2 
B3131-8 Selfed 
Green Mountain x Katahdin 
Unknown 
3RC-8 3AS-1 x Cuy 3 
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Table 10. Total number of E. fabae eggs per 2 leaves, each 
consisting of 5 leaflets, selected from direc­
tional facing quadrants, and from selected re­
gions along the vertical axes of replicated Irish 
Gobbler potato plants, Ankeny, Iowa, I960 
Vertical regions and 
directional facing quadrants 
Rep-
North. South 
H 
ctf ctf cd 03 
ti ti ti ti R ti ti g 
•H *ri O !—I O -H *H O r-1 O 
a  i p i - H c ô - H  a  l a i - H t c - H  
f i  ^  . . . . . . .  Ilea- Plant fc p fi •d w o m fi 42 h -d to m m 
tion NO. g aa as 2% g aa as a2 
July 5 
13 5 1 
4 0 12 
15 3 10 
16 6 3 
II 3 12 4 
7 12 3 
11 0 19 
12 4 0 
III 1 5 7 
5 0 3 
7 11
16 1 2 
IV 5 11 0 
6 10 8 
10 0 1 
14 6 0 
V 4 5 7 
10 7 2 
11 2 2 
16 0 0 
VI 3 3 0 
4 0 2 
10 9 0 
14 9 3 
Total 0 37 41 33 5 10 50 25 
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Table 10 (Continued). 
Vertical regions and 
directional facing quadrants 
Bast West 
rH H rH H 
d <ti Cti cti 
ri ti ti fl a  fl n  fl 
•H •H O H O •H •H o H O r4 
a i a 1 -H ti -H a i a i •H Cfl "H as b 43 b •d 60 m M u  43 b ttf) 80 t*D +» 
® 5 © H ® (d œ ® 3 ® rj © où œ o E4 CO -P S b m b E4 CO -P S b m b E-i 
3 
July 
1 
5 
2 
1 10 
15 
Hep-
lie a- Plant 
tion No. 
I 3 
4 
15 9 0 22 
16 0 4 13 
II 3 0 5 21 
7 5 0 20 
11 7 4 30 
12 3 0 7 
III 1 0 2 14 
5 1 0 4 
7 0 0 2 
16 3 2 8 
IV 5 3 1 15 
6 0 1 19 
10 3 2 6 
14 6 7 19 
V 4 7 1 20 
10 0 1 10 
1 1  1 1 6  
16 15 2 17 
VI 3 7 1 11 
4 3 16
1 0  1 0  1 0  
14 0 1 13 
Total 0 19 43 16 2 17 15 5 318 
Table 10 (Continued). 
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Rep­
lica­
tion 
II 
III 
IV 
VI 
Plant 
No. 
2 
5 
12 
13 
4 
9 
10 
15 
5 
9 
11 
12 
4 
7 
12 
13 
1 
6 
14 
15 
8 
9 
12 
16 
E4 
0 
0 
0 
Vertical regions and 
directional facing quadrants 
North 
s s 
a! 2 0) 
CO -P 
2 
1 
0 
4 
i 
•t) 
ti 
o 
to 
as 
13 
(6 *H 
m w 
t i  <d 
m A 
July 12 
7 
1 
1 
<D 
E4 
0 
3 
1 
4 
0 
South 
r-1 
5 a> CO -P 
1 
2 
g 
as 
13 
10 
8 
3 
H O 
cd -H 
m to 
CÛ <D 
m A 
8 
2 
4 
6 
Total 2 10 29 18 11 18 38 31 
139 
Table 10 (Oontinued). 
Vertical regions and 
directional facing quadrants 
Rep-
lica- Plant 
tion No. 
! 
© 
E-l 
East 
i ï  
s © 
03+» 
fl O 
•d M 
É Z  
H O 
ai «H 
00 60 
a) © 
PP b © tH 
West 
s s 
a! 
S a> CO -P 
g 
•d W 
H O 
Od *H 
m ho 
«d © 
« b 
-P 
o 
et 
July 12 
2 
5 
12 
13 
0 
8 
17 
12 
8 
18 
II 
III 
4 
9 
10 
15 
3 
9 
11 
12 
1 
3 
10 
0 
0 
18 
16 
14 
6 
12 
5 
18 
4 
IV 4 
7 
12 
13 
1 
6 
14 
15 
1 
1 
6 
13 
17 
12 
16 
7 
22 
12 
VI 8 
9 
12 
16 
0 
19 
8 
23 
11 
7 
16 
Total 2 14 46 20 6 15 27 23 310 
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Table 10 (Continued). 
Vertical regions and 
directional facing quadrants 
Horth South 
Rep­
lica 
tion No. w-pjgfcpqS 
- Plant fc & u  dm m ho 
« r* ... __l Q) (J) 
H rH 
S g fl 
8 , a 1 
o 
•H b ^ k '  % 
© 0 o> 0) 
B4 CO P 5=i 
H O 
cd 
H H 
cd 
d fl a  
i '0 
o 
i rl H O d *H 
k •s ^  •ti tfl m bo a> 0 © aj © cd © EH CO +» M  b pq A 
July 18 
I 6 3 3 
7 0 4 
8 3 5 
10 1 2 
II 1 6 3 
5 4 1 
6 5 1 
14 1 3 
III 4 1 0 
13 2 3 
14 10 
15 0 0 
IV 3 10 9 
8 2 4 
9 0 0 
11 2 4 
V 3 5 0 
7 9 1 
9 2 9 
12 3 8 
VI 1 11 
5 0 3 
6 7 1 
13 3 1 
Total 8 23 26 14 5 22 30 9 
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Table 10 (Continued). 
Rep­
lica­
tion 
II 
III 
IV 
V 
VI 
Plant 
No. 
6 
7 
8 
10 
1 
5 
6 
14 
4 
13 
14 
15 
3 
8 
9 
11 
3 
7 
9 
12 
1 
5 
6 
13 
Vertical regions and 
directional facing quadrants 
Bast 
§ s 
! 
<D 
EH 
0  © 
03 +» 
0 
5 
1 
3 
12 
0 
West 
« 
o 
-d to 
as 
i—1 rH 
d s S ri ti 
H O 03 -H t  1 "â 
o 
1 -H 
rH O 
03 iH • rH d 
m ho u  
-9 % •d b0 00 t)0 •P d © <1> 3 © d ® d © o 
m u  EH 03 -P S h PQ h EH 
July 18 
3 
6 
1 
0 
0 
0 
0 
8 
8 
1 
2 
8 
5 
11 
5 
12 
7 
12 
5 
7 
11 
2 
7 
25 
26 
1 
9 
14 
15 
14 
14 
5 
12 
15 
9 
Total 11 24 12 15 7 17 18 10 251 
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Table 10 (Continued). 
Vertical regions and 
directional facing quadrants 
North South 
H H H 
d cd cd 
ri ri ri , ri ri ri d ri 
Hep- a i^i-Hd-H a 1 1 iri. 03 t! 
lica- Plant J gg : S: 3^ 3^ 
tion No. eh m -p s fi m b h to -p Sh fq b 
July 25 
Il 1 1 
9 0 1 
11 1 1 
14 4 3 
II 2 0 1 
8 3 5 
13 3 2 
16 0 0 
III 2 1 3 
6 3 0 
8 2 8 
10 1 2 
IV 1 1 1 
2 0 4 
15 0 2 
16 4 1 
V 2 6 3 
5 1 5 
8 2 1 
13 2 2 
VI 2 2 7 
7 1 1 
11 0 1 
15 6 3 
Total 7 14 10 13 8 30 13 
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Table 10 (Continued). 
Rep­
lica­
tion 
Plant 
No. 
Vertical regions and 
directional facing quadrants 
East 
EH 
_p_ 
s ri d 
•H o H O 
1 S 1 •H cd -H 
43 h •d 60 m to 0 4) rl <D ai ® CQ -P » B M (H 
a 
Î  
e 
EH 
West 
T 
i l  03 -P 
d ti 
o H o i—l 
1 *H Cd *rl ti 
•d 60 m M -p 
d ® «5 o> o S b PP h EH 
II 
III 
IV 
71 
1 
9 
11 
14 
2 
8 
13 
16 
2 
6 
8 
10 
1 
2 
15 
16 
2 
5 
8 
13 
2 
7 
11 
15 
0 
0 
1 
5 
July 25 
1 
0 
0 
2 
2 
4 
3 
7 
4 
5 
9 
9 
6 
12 
12 
3 
8 
9 
10 
4 
9 
8 
6 
8 
18 
9 
9 
14 
14 
6 
1 
11 
Total 6 9 18 8 9 22 15 15 204 
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Table 11. Total number of E. fabae eggs per 12 leaves, each 
consisting of 5 leaflets, selected from direc­
tional facing quadrants, and from selected re­
gions along the vertical axes of replicated Irish 
Gobbler potato plants, Ankeny, Iowa, I960 
Direc­
tional Plant region 
facing Sub- Mid- Basal 
Date quadrant Terminal terminal region region Tota! 
July 5 North 0 37 41 33 Ill 
South 5 10 50 25 90 
East 0 19 43 16 78 
West 2 17 15 5 39 
July 12 
July 18 
July 25 
Total 7 83 149 79 318 
North 2 10 29 18 59 
South 11 18 38 31 98 
East 2 14 46 20 82 
West 6 15 27 23 71 
Total 21 57 140 92 310 
North 8 23 26 14 71 
South 5 22 30 9 66 
East 11 24 12 15 62 
West 7 17 18 10 52 
Total 31 86 86 48 251 
North 7 14 10 13 44 
South 9 30 12 7 58 
East 6 9 18 8 41 
West 9 22 15 15 61 
Total 31 75 55 43 204 
Grand total 90 301 430 262 1083 
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Table 12. Statistical analysis of the number of eggs 
deposited in directional facing quadrants and 
in selected regions along the vertical axes of 
Irish Cobbler potato plants, Ankeny, Iowa, I960 
Source of variation 
Degrees of 
freedom 
Mean 
square 
July 5 
Replicates 
Vertical regions 
Directional quadrant 
Vertical x quadrant 
Error 
Sampling error 
Total 
5 
3 
3 
9 
75 
96 
191 
9.400 (NS) 
70.130 ** 
19.063 ** 
8.026 (NS) 
4.167 
3.896 
July 12 
Replicates 
Vertical regions 
Directional quadrant 
Vertical x quadrant 
Error 
Sampling error 
5 
3 
3 
9 
75 
96 
1.546 (NS) 
53.673 ** 
5.730 (NS) 
1.938 (NS) 
4.468 
3.365 
Total 191 
July 18 
Replicates 5 6.356 (NS) 
Vertical regions 3 16.020 ** 
Directional quadrant 3 1.353 (NS) 
Vertical x quadrant 9 2.037 (NS) 
Error 75 2.882 
Sampling error 96 2.589 
Total 191 
(NS) - not significant. 
••Significant at the 1# level of probability. 
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Table 12 (Continued). 
Degrees of Mean 
Source of variation freedom square 
July 25 
Replicates 5 2.050 (NS) 
Vertical regions 3 7.333 ** 
Directional quadrant 3 2.070 (NS) 
Vertical x quadrant 9 2.486 (NS) 
Error 75 1.392 
Sampling error 96 1.583 
Total 191 
Table 13. Total number of E. fabae eggs per 6 leaves, each composed 
of 5 leaflets and a rachls, from replicated Solanum clones, 
Ankeny, Iowa, I960 
Solanum 
clone 
Replication 
II 
12 3 4 5 6 
Leaf area sampled 
12 3 4 5 6 
III 
1 2 3 4 5 6 
June 28 
AIS5561-13 2 0 4 0 2 2 0 0 0 0 2 0 4 0 0 0 0 1 
AIS5561-12 8 0 0 0 1 1 1 0 2 1 1 1 0 0 0 3 0 1 
AIS5561-2 0 0 1 1 0 1 4 0 9 7 6 5 3 0 0 0 0 0 
AIS5561-5 0 0 1 1 1 1 2 0 0 0 2 2 0 0 0 1 1 0 
AIS5561-8 4 0 0 1 1 0 5 0 0 0 2 2 0 0 0 0 0 0 
B4257-Ial0 0 0 2 1 0 3 4 0 1 1 0 1 2 0 2 0 4 2 
3H0-8 10 0 9 7 7 5 14 0 3 7 4 6 7 0 6 1 1 3 
155238-1 4 0 7 4 4 7 3 0 1 0 0 2 0 0 0 0 3 3 
B2067-52 3 0 3 7 6 8 0 0 1 3 3 4 7 0 1 4 1 1 
Irish 
Cobbler 5 1 2 0 0 4 3 0 7 7 3 6 2 0 1 0 0 1 
AIS5561-12P 0 0 3 0 0 0 4 0 2 3 1 1 0 0 5 3 1 3 
Total 36 1 32 22 22 32 40 0 26 29 24 30 25 0 15 12 11 15 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 12 3 4 5 6 123456 1 2 3 4 5 6 Total 
June 28 
AIS5561-13 3 0 2 1 2 0 3 0 0 2 0 0 3 0 4 4 1 2 44 
AIS5561-12 2 0 7 3 6 0 2 0 1 4 0 0 3 1 0 2 1 0 52 
AIS5561-2 1 0 3 0 0 0 0 0 1 1 2 0 3 0 3 0 3 4 58 
AIS5561-5 1 0 2 0 0 2 1 0 3 0 1 0 2 0 0 0 0 0 24 
AIS5561-8 1 4 0 3 2 7 2 0 0 0 1 0 5 1 3 1 2 0 47 
B4257-Ial0 0 0 0 0 0 0 6 0 0 3 0 2 0 0 1 0 1 0 36 
3RC-8 7 0 2 2 3 5 3 0 6 0 2 0 4 0 0 2 2 2 130 
155238-1 8 0 5 10 4 6 7 0 5 2 1 4 3 0 5 2 2 3 105 
B2067-52 4 0 4 1 0 4 5 0 3 2 2 0 6 1 3 0 0 7 94 
Irish 
Cobbler 
AIS5561-12P 
6 
2 
0 
0 
5 
1 
3 
0 
5 
0 
4 
2 
12 
0 
0 
0 
2 
0 
5 
1 
2 
0 
4 
3 
2 
1 
0 
0 
3 
0 
2 
0 
2 
0 
3 
1 
102 
37 
Total 35 4 31 23 22 30 41 0 21 20 11 13 32 3 22 13 14 22 729 
Table 13 (Continued). 
I 
Solanum 
clon e  1 2  3  4 - 5 6  
AIS5561-13 3 0 0 1 1 0 
AIS5561-12 1 0 0 0 1 1 
AIS5561-2 0 0 0 0 0 0 
AIS5561-5 0 0 0 2 0 1 
AIS5561-8 1 0 3 1 5 1 
B4257-Ial0 0 0 0 0 0 0 
3RC-8 8 0 4 0 6 10 
155238-1 1 0 2 9 4 3 
B2067-52 9 0 0 2 4 7 
Irish 
Cobbler 11 0 6 6 6 4 
AIS5561-12P 3 0 0 0 1 1 
Total 37 0 15 21 28 28 
Replication 
II III 
Leaf 
1 2 
area 
3 
sampled 
4 5 6 1 2 3 4 5 6 
July 5 
0 0 0 1 0 2 0 0 0 0 2 3 
2 0 1 1 1 1 3 0 0 0 1 1 
9 0 1 3 0 0 4 0 1 0 0 0 
2 0 1 0 0 0 0 0 0 0 0 0 
5 0 1 1 0 2 5 0 1 1 0 0 
7 0 6 1 2 2 0 0 0 0 0 0 
5 1 2 1 6 6 6 0 4 6 5 2 
11 0 2 1 2 6 9 0 4 5 6 7 
14 0 4 1 5 1 3 0 5 1 3 8 
12 1 9 4 1 7 4 0 5 2 0 1 
2 0 0 0 3 1 0 0 0 0 1 0 
69 2 27 14 20 28 34 0 20 15 18 22 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 12 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 Total 
July 5 
AIS5561-13 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 1 18 
AIS5561-12 3 0 1 1 2 0 1 0 1 0 0 0 2 0 1 0 0 1 27 
AIS5561-2 8 1 2 4 2 1 1 1 0 0 0 0 1 0 0 0 1 1 41 
AIS5561-5 2 0 1 0 0 0 1 1 2 0 1 2 3 0 3 1 5 2 30 
AIS5561-8 1 0 0 0 0 0 1 1 0 0 0 3 4 0 1 3 0 2 43 
B4257-Ial0 0 0 0 0 0 2 1 0 0 0 0 1 4 0 0 0 0 2 28 
3RC-8 21 4 7 8 13 8 5 0 1 6 2 6 5 1 4 5 3 8 179 
155238-1 3 0 5 5 3 2 2 0 1 1 1 0 5 0 3 3 7 3 116 
B2067-52 7 0 3 3 4 7 6 0 2 2 2 1 8 1 4 1 0 2 120 
Irish 
Cobbler 
AIS5561-12P 
7 
8 
2 
0 
3 
0 
2 
1 
3 
3 
4 
1 
2 
2 
0 
1 
0 
0 
5 
1 
0 
3 
5 
2 
11 
1 
0 
0 
8 
1 
9 
0 
7 
0 
3 
0 
150 
36 
Total 61 7 22 24 30 25 23 4 8 15 9 20 44 2 25 22 24 25 788 
Table 13 (Continued). 
I 
Solanum 
clone 1 2 3 4 5 6 
AIS5561-13 0 0 0 0 2 2 
AIS5561-12 0 0 0 0 0 0 
AIS5561-2 0 0 0 0 0 0 
AIS5561-5 0 0 1 0 0 1 
AIS5561-8 1 2 0 0 0 2 
B4257-Ial0 4 0 0 0 0 0 
3RC-8 6 0 1 1 2 2 
155238-1 5 1 0 1 1 2 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
0 
1 
1 
0 
0 
0 
0 
0 
1 
1 
2 
0 
1 
1 
0 
1 
1 
0 
Total 18 3 3 5 7 11 
Replication 
II III 
Leaf area sampled 
1 2 3 4 5 6 1 2 3 4 5 6 
July 12 
3 0 0 0 0 0 2 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 0 2 0 1 0 1 0 
2 0 0 0 0 1 3 0 1 1 1 2 
1 0 0 0 0 0 3 0 2 0 0 1 
5 0 0 0 0 2 0 0 0 0 0 0 
8 0 4 2 2 2 1 0 0 0 1 0 
7 0 0 0 0 4 2 0 0 2 0 5 
1 0 1 1 1 3 4 0 0 1 0 0 
2 1 0 2 1 2 7 0 4 9 1 3 
0 0 0 0 0 0 1 0 0 0 0 0 
31 1 5 6 4 14 25 0 8 13 4 11 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 12 3 4 5 6 1 2 3 4 5 6 123456 Total 
July 12 
AIS5561-13 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 12 
AIS5561-12 1 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 2 1 9 
AIS5561-2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 6 
AIS5561-5 3 0 1 1 1 2 0 0 0 0 1 0 2 0 0 0 0 1 25 
AIS5561-8 0 0 0 0 0 4 0 0 0 1 1 2 0 0 0 0 1 2 23 
B4257-Ial0 1 0 1 3 0 1 2 0 0 1 0 0 8 1 2 3 5 4 43 
3RC-8 5 0 1 0 1 0 10 0 3 4 3 7 1 0 6 2 2 2 79 
155238-1 5 0 2 3 2 3 2 0 0 1 1 0 5 0 2 1 0 1 58 
B2067-52 5 0 0 0 5 1 0 0 0 0 0 1 8 0 1 1 3 0 38 
Irish 
Cobbler 
AIS5561-12P 
5 
0 
0 
0 
7 
2 
5 
0 
3 
0 
7 
2 
3 
0 
1 
0 
1 
0 
0 
0 
1 
0 
0 
0 
2 
1 
0 
0 
2 
1 
1 
0 
2 
2 
6 
0 
H
 
00 
H
 
Total 27 0 14 12 11 20 18 1 4 7 7 10 29 1 15 8 17 17 387 
Table 13 (Continued). 
I 
Solanum 
clone 1 2 3 4 5 6 
AIS5561-13 3 1 1 0 0 0 
AIS5561-12 0 0 1 2 0 1 
AIS5561-2 0 0 0 0 4 0 
AIS5561-5 0 0 0 0 0 2 
AIS5561-8 0 0 0 0 2 1 
B4257-Ial0 0 0 2 0 0 1 
3RC-8 10 0 2 3 2 1 
155238-1 5 1 2 2 1 2 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
2 
5 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
1 
0 
2 
0 
Total 25 2 8 8 12 10 
Replication 
II III 
Leaf area sampled 
1 2 3 4 5 6  1 2 3 4 5 6  
July 18 
2 0 1 0 4 1 1 0 0 0 1 0 
2 0 2 3 2 3 1 0 0 1 0 0 
0 0 4 0 0 1 1 0 2 2 1 0 
5 0 0 1 0 0 0 0 0 0 0 0 
3 5 1 3 1 1 0 0 1 0 2 0 
2 0 3 1 0 1 3 0 0 1 0 3 
1 1 1 0 1 7 9 2 5 0 5 1 
4 0 3 5 2 3 3 1 0 0 3 2 
3 0 3 5 1 1 6 0 1 6 4 0 
9 0 2 0 3 2 10 1 3 1 3 3 
0 0 1 1 0 1 0 0 3 0 0 1 
31 6 21 19 14 21 34 4 15 11 19 10 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 12 3 4 5 6 1 2 3 4 5 6 123456 Total 
July 18 
AIS5561-13 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 2 3 24 
AIS5561-12 0 0 1 0 1 1 2 0 0 0 1 0 1 0 0 1 1 1 28 
AIS5561-2 2 0 1 0 1 0 2 0 0 0 0 0 1 0 1 0 0 1 24 
AÏS5561-5 10 0 2 3 1 5 3 0 1 2 4 0 2 1 0 2 1 3 48 
AIS5561-8 10 0 2 3 1 0 2 2 3 1 1 2 2 0 0 1 1 2 53 
B4257-Ial0 3 0 0 0 0 1 2 1 2 0 5 0 5 0 2 1 2 4 45 
3RC-8 7 0 3 3 3 5 3 0 3 0 0 1 1 0 1 1 0 0 82 
155238-1 1 0 2 3 1 2 0 0 1 0 2 1 10 0 1 3 5 2 73 
B2067-52 5 1 1 1 2 1 3 0 0 0 1 1 5 2 5 2 1 2 67 
Irish 
Gobbler 7 0 1 2 8 3 4 0 5 9 4 3 4 0 3 5 2 2 107 
AIS5561-12P 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 11 
Total 45 1 15 16 20 19 22 3 15 12 18 18 31 3 13 16 15 20 562 
Table 13 (Continued). 
I 
Solanum 
clone 1 2 3 4 5 6 
AIS5561-13 4 1 0 0 1 1 
AIS5561-12 1 1 2 0 3 4 
AIS5561-2 0 0 1 0 0 1 
AIS5561-5 2 0 1 1 1 1 
AIS5561-8 0 1 0 1 0 0 
B4257-Ial0 11 1 0 0 2 5 
3RC-8 10 0 3 2 3 2 
155238-1 1 0 1 0 1 1 
32067-52 4 0 5 2 1 3 
Irish 
Cobbler 1 0 1 0 0 0 
AIS5561-12P 2 1 0 0 0 5 
Total 36 5 14 6 12 23 
Replication 
II III 
Leaf 
1 2 
area 
3 
sampled 
4 5 6 1 2 3 4 5 6 
July 25 
1 0 1 2 3 2 1 0 0 0 0 2 
2 1 3 2 1 0 6 0 3 1 5 3 
6 0 2 1 0 2 6 0 1 1 2 1 
12 0 6 1 1 4 8 0 2 0 0 1 
8 0 1 2 2 7 4 0 0 1 1 0 
8 0 2 0 0 3 2 0 0 1 1 2 
4 0 0 2 3 1 10 1 4 1 8 5 
19 2 2 6 3 10 6 0 2 1 1 1 
14 0 3 3 3 6 9 1 7 1 2 2 
12 1 7 1 0 11 2 1 1 3 0 0 
1 0 2 0 1 2 6 0 1 1 1 2 
87 4 29 20 17 48 60 3 21 11 21 19 
Table 13 (Continued). 
IV 
Solanum 
clone 1 2 3 4 5 6 
AIS5561-13 10 0 2 1 4 4 
AIS5561-12 5 0 2 1 1 2 
AIS5561-2 1 0 1 3 3 2 
AIS5561-5 11 0 9 3 5 6 
AIS5561-8 7 0 3 2 0 1 
B4257-Ial0 7 0 3 5 2 2 
3RC-8 15 2 3 7 4 2 
155238-1 7 0 3 2 4 7 
B2067-52 
Irish 
Gobbler 
AIS5561-12P 
8 
4 
2 
0 
0 
0 
3 
5 
1 
5 
1 
1 
4 
5 
2 
6 
1 
2 
Total 77 2 35 31 34 35 
Replication 
V VI 
Leaf area sampled 
1 2 3 4 5 6 123456 Total 
July 25 
3 0 0 1 0 0 3 0 1 0 3 3 54 
6 1 1 1 6 1 5 0 4 6 2 3 85 
3 0 0 1 0 0 7 0 4 0 4 2 55 
8 2 10 0 4 1 10 0 8 5 8 4 135 
2 0 2 0 1 1 2 2 2 1 5 2 61 
3 0 1 2 1 1 6 0 0 0 2 0 73 
7 0 2 0 0 5 10 0 5 2 2 2 127 
9 0 4 3 2 3 12 0 2 8 9 8 140 
3 2 3 2 6 1 14 0 6 7 2 5 143 
9 0 3 4 1 8 4 0 6 13 10 4 119 
4 0 2 0 1 1 5 0 3 2 1 2 54 
57 5 28 14 22 22 78 2 41 44 48 35 1046 
Table 13 (Continued). 
_I 
Solanum 
clone 12 3 4 5 6 
AIS5561-13 9 0 1 2 2 1 
AIS5561-12 3 0 0 0 1 4 
AIS5561-2 4 3 1 6 2 3 
AIS5561-5 6 1 3 1 4 6 
AIS5561-8 0 0 2 3 6 3 
B4257-Ial0 4 1 1 3 1 0 
3RC-8 3 2 0 1 10 0 
155238-1 11 0 5 3 9 5 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
5 
4 
4 
1 
1 
0 
1 
1 
0 
3 
2 
2 
3 
4 
2 
2 
2 
2 
Total 53 9 15 26 44 28 
Replication 
II III 
Leaf 
1 2 
area 
3 
sampled 
4 5 6 1 2 3 4 5 6 
August 1 
12 0 4 3 3 6 4 0 1 2 2 1 
10 1 4 4 1 8 6 1 2 5 0 4 
7 0 5 7 3 6 2 0 3 0 1 2 
4 0 2 5 6 4 3 0 6 3 1 3 
6 2 6 5 5 4- 2 1 4 0 1 1 
6 0 2 1 1 3 5 1 1 2 3 1 
4 0 2 1 3 1 2 1 2 4 2 1 
17 0 6 6 10 7 2 0 3 1 4 1 
13 2 7 4 1 7 1 1 0 0 0 3 
1 0 1 5 1 1 0 0 0 0 1 0 
13 0 6 6 2 8 7 1 1 3 4 3 
93 5 45 47 36 55 34 6 23 20 19 20 
Table 13 (Continued). 
Replication 
IV V VI 
SolflTinin Leaf area sampled 
clone 12 3 4 5 6 123456 1 2 3 4 5 6 Total 
August 1 
AIS5561-13 3 0 5 4 2 4 4 0 2 4 6 1 8 1 1 5 3 4 110 
AIS5561-12 9 1 3 5 1 4 0 2 3 1 3 1 9 0 5 5 3 9 118 
AIS5561-2 11 0 7 4 6 4 4 3 7 3 5 2 3 0 1 3 0 6 124 
AIS5561-5 19 0 14 5 6 14 3 0 1 1 2 3 17 1 12 4 13 9 182 
AIS5561-8 2 2 3 3 3 3 4 0 0 3 2 3 7 0 3 8 1 3 101 
B4257-Ial0 14 0 6 9 5 5 0 0 3 1 1 1 11 0 5 4 7 6 114 
3RC-8 13 0 5 1 0 3 2 0 2 1 1 0 4 2 4 3 0 2 82 
155238-1 7 4 8 5 12 8 2 1 5 3 6 0 6 0 5 1 3 4 170 
B2067-52 3 0 4 0 2 1 14 1 4 5 8 2 12 0 3 2 2 6 123 
Irish 
Cobbler 
AIS5561-12P 
8 
3 
2 
0 
5 
2 
0 
0 
3 
2 
1 
2 
2 
2 
1 
0 
0 
2 
1 
3 
0 
1 
0 
2 
9 
7 
0 
0 
4 
5 
2 
2 
4 
2 
4 
5 
70 
104 
Total 92 9 62 36 42 49 37 8 29 26 35 15 93 4 48 39 38 58 1298 
Table 13 (Continued). 
Replication 
II III 
Leaf area sampled 
1 2 3 4 5 6 1 2 3 4 5 6 
August 8 
AIS5561-13 1 0 2 1 0 1 10 1 9 4 3 5 5 0 3 0 0 0 
AIS5561-12 6 0 1 0 2 2 9 0 2 3 2 4 3 0 0 0 0 0 
AIS5561-2 3 0 1 4 1 2 9 0 0 1 1 7 0 0 2 2 5 4 
AIS5561-5 0 1 0 0 0 1 11 0 2 3 5 3 1 0 0 0 0 0 
AIS5561-8 0 0 0 0 2 0 2 0 2 1 2 2 0 0 1 0 0 1 
B4257-Ial0 1 0 0 0 6 1 7 1 1 5 2 4 0 0 0 0 0 1 
3RC-8 0 0 2 3 1 1 7 2 1 1 3 2 0 1 0 2 0 0 
155238-1 0 0 2 0 0 0 4 0 4 1 5 2 0 0 0 0 0 1 
B2067-52 1 0 0 0 0 0 2 0 0 1 0 2 3 0 0 0 0 3 
Irish 
Gobbler 
a 
AIS5561-12P 1 0 0 2 0 3 6 0 4 3 0 5 0 0 1 0 1 0 
Total 13 1 8 10 12 11 67 4 25 23 23 36 12 1 7 4 6 10 
&No longer sampled because of severe hopperburn injury. 
I 
Solanum 
clone 1 2 3 4 5 6 
Table 13 (Continued). 
Replication 
IV _V VI 
Solanum Leaf area sampled 
clone 1 2 3 4 5 6 1 2 3 4 5 6 123456 Total 
August 8 
AIS5561-13 2 0 6 0 4 9 0 0 0 3 2 1 6 0 5 9 4 3 99 
AIS5561-12 5 0 3 4 3 4 5 1 3 1 3 5 6 0 0 2 4 5 88 
AIS5561-2 3 0 2 1 1 6 1 0 1 1 0 0 3 0 5 3 6 5 80 
AIS556Î-5 8 1 1 5 4 2 2 0 2 0 2 4 6 1 8 4 2 3 82 
AIS5561-8 2 0 0 0 0 0 4 0 0 0 2 2 2 0 0 1 0 0 26 
B4257-Ial0 4 0 6 5 3 0 0 0 1 2 4 0 7 0 0 3 3 2. 69 
3RC-8 6 0 2 4 6 0 5 1 0 6 2 2 6 0 1 4 0 2 73 
155238-1 6 0 7 2 2 3 1 0 1 0 0 3 2 0 3 0 1 0 50 
B2067-52 4 0 0 0 1 0 2 0 0 0 0 0 5 1 0 2 0 2 29 
Irish 
Gobbler -
AIS5561-12P 3 0 3 3 0 3 5 0 1 2 1 5 5 0 4 0 5 2 68 
Total 43 1 30 24 24 27 25 2 9 15 16 22 48 2 26 28 25 24 664 
Table 13 (Continued). 
Solanum 
clon e  1 2  3  4 - 5 6  
AIS5561-13 
AIS5561-12 
AIS5561-2 
AIS5561-5 
AIS5561-8 
B4257-Ial0 
3RC-8 
155238-1 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
1 0 0 0 0 0 
1 1 1 1 0  1  
0 0 10 10 
15 10 10 
1 1 0  1 0  0  
0 1 2 0 2 0 
4 1 0 3 0 0 
Total 8 9 5 5 4 1 
Replication 
II III 
Leaf area sampled 
1  2  3  4  5  6  1 2 3 4 5 6  
August 15 
2 1 2 3 3 1 
7 0 1 0 3 3 
3 0 4 0 0 0 
9 0 2 2 4 6 
2 0 3 0 2 2 
4 2 1 3 2 2 
3 3 3 1 3 3 
4 2 0 0 1 1 
0 0 3 2 0 0 
4 2 10 11 
0 0 1 0 0 0 
0 0 1 0 0 0 
1 0 2 0 1 1  3  1  6  3  3  2  
28 3 15 8 15 15 14 8 15 6 8 7 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 12 3 4 5 6 123456 1 2 3 4 5 6 
August 15 
AIS5561-13 415424 0 2 0 5 2 1 401041 
AIS5561-12 10 14234 2 3 2 0 1 1 4 0 5 3 2 2 
AIS5561-2 3 0 1 1 0 4 3 3 1 5 1 3 5 0 0 2 0 0 
A I S 5 5 6 1 - 5  - - - - - -  - - - - - -  - - - - - -
AIS5561-8 10 15364 2 0 6 2 5 3 3 0 2 3 2 2 
B4257-Ial0 10 43022 301164 7 2 8 2 6 4 
3 R C - 8  - - - - - -  - - - - - -  - - - - - -
155238-1 401113 211112 6 0 0 0 1 0 
B 2 0 6 7 - 5 2  - - - - - -  - - - - - -  - - - - - - -
Irish 
Gobbler 
AIS5561-12P 100001 3 0 1 2 2 3 5 0 5 1 3 4 
Total 
69 
76 
46 
99 
78 
45 
62 
Total 42 7 19 H 14 22 15 9 12 16 18 17 34 2 21 11 18 13 475 
Table 13 (Continued). 
Solanum 
Clone 12 3 4 5 6 
AIS5561-13 12 12 4 0 
AIS5561-12 0 110 11 
AIS5561-2 3 0 0 10 2 
AXS 5 561-5 — — — — — — 
AIS5561-8 0 12 10 4 
B4257-Ial0 5 2 3 2 2 3 
3RC-8 ------
155238-1 4 0 1111 
32067-52 ------
Irish 
Gobbler ------
AIS5561-12P 0 110 10 
Total 13 7 9 7 9 11 
Replication 
II III 
Leaf area sampled 
1 2 3 4 5 6  1 2 3 4 5 6  
August 22 
6 1 3 0 3 2  1  0  0  0  0  0  
2 0  3  3 2 0  0 0 1 1 0 2  
4  0  3  5  2  1  3 1 1 0 0 0  
5  0  2  3  8  1  3 0 1 2 1 3  
1  0  5  0  2  0  2 0 1 0 1 2  
<r\ 
V3 
4 0 0 0 0 4 0 0 1 1 0 0 
2 13 0 12 2 0 0 1 1 0 
24 2 19 11 18 10 11 1 5 5 3 7 
Table 13 (Continued). 
Replication 
IV V _ VI 
Solanum Leaf area sampled 
clone 1 2 3 4 5 6 123456 1 2 5 4 5 6 
August 22 
AIS5561-15 6 0 2 0 1 5 111011 5 0 2 0 4 2 
AIS5561-12 505114 201001 202100 
AIS5561-2 200010 115050 00011 1 
A I S 5 5 6 1 - 5  - - - - - -  - - - - - -  - - - - - -
AIS5561-8 2 0 1 2 2 0 500201 2 0 0 5 0 1 
B4257-Ial0 102015 100110 101011 
3 R C - 8  - - - - - -  - - - - - -  - - - - - -
155258-1 5 0 0 0 0 1 000011 1 0 0 0 1 0 
B 2 0 6 7 - 5 2  - - - - -  -  - - - - - -  - - - - - -
Irish 
Gobbler ------
AIS5561-12P 005102 201000 4 0 2 5 2 5 
Total 
58 
39 
40 
56 
45 
26 
39 
Total 17 0 11 4 6 15 10 2 6 3 6 4 15 0 7 8 9 8 505 
Table 13 (Continued) 
Solanum 
olone  1  2  3  4 - 5  6  
AIS5561-13 
AIS5561-12 
AIS5561-2 
AIS5561-5 
AIS5561-8 
B4257-Ial0 
3RC-8 
155238-1 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
10 10 2 1 
0 0 0 1 1 2 
3 0 0 0 0 1 
1 1 0 0 0 0 
1 1 0  0  1 0  
3 1 0 0 0 1 
10 10 11 
Total 10 3 2 1 5 6 
Replication 
II III 
Leaf area sampled 
1 2 3 4 5 6 1 2 3 4 5 6 
August 30 
4  0  2  0  0  0  1 0 0 1 3 3  
0  0  0  0  0  0  3 0 0 1 0 0  
1 1 0 0 2 1  1  0  2  0  0  3  
l~1 
0 1 0 1 2 1  0 0 0 0 0 0  S ï  
0 0 3 0 0 0 0 0 1 2 0 0 
0 0 1 0 0 1 2 0 0 0 0 2 
2 12 0 10 0 0 0 1 1 2 
7 3 8 1 5 3 7 0 3 5 4 10 
Table 13 (Continued). 
Replication 
IV V VI 
Solanum Leaf area sampled 
clone 123456 1 2 3 4 5 6 1 2 3 4 5 6 
August 30 
AIS5561-13 0 0 1 2 0 1 000210 2 0 1 0 0 1 
AIS5561-12 4 0 0 0 0 1 0 1 0 0 0 0 101000 
AIS5561-2 210010 0 0 2 0 2 0 111001 
A I S 5 5 6 1 - 5  - - - - - -  - - - - - -  - - - - - -
AIS5561-8 101110 111220 1 0 0 0 0 1 
B4257-Ial0 0 0 0 0 0 0 2 0 2 1 0 0 1 0 0 0 0 0 
3 R C - 8  - - - - - -  - - - - - - -  - - - - - -
155238-1 100001 001100 00001 0 
B 2 0 6 7 - 5 2  - - - - - -  - - - - - -  - - - - - -
I r i s h  _ _ _ _ _ _  _ _ _ _ _ _  
Cobbler ~ ~ ~ ~ - - - -
AIS5561-12P 200100 0 0 2 3 1 0 201010 
Total 
30 
16 
27 
20 
15 
16 
27 
Total 10 12423 3 2 8 9 6 0 8 1 4 0 2 3 151 
Table 14. Total number of E. fabae eggs in 216 leaf-area samples of 11 
replicated Solanum clones, Ankeny, Iowa, I960 
June July August 
Solanum 
clone 28th 5th 12th 18th 25th 1st 8 th 15th 22nd 30th Total 
AIS5561-13 44 18 12 24 54 110 99 69 58 30 518 
AIS5561-12 52 27 9 28 85 118 88 76 39 16 538 
AIS5561-2 58 41 6 24 55 124 80 46 40 27 501 
AIS5561-5 24 30 25 48 135 182 82 - - - 526 
AIS5561-8 47 43 23 53 61 101 26 99 56 20 529 
B4257-Ial0 36 28 43 45 73 114 69 78 45 15 546 
3RC-8 130 179 79 82 127 82 73 - - - 752 
155238-1 105 116 58 73 140 170 50 45 26 16 799 
B2067-52 94 120 38 67 143 123 29 - - - 614 
Irish 
Gobbler 102 150 83 107 119 70 «— — — — 631 
AIS5561-12P 37 36 11 11 54 140 68 62 39 27 485 
Total 729 788 387 562 1046 1334 664 475 303 151 6439 
Mean 66.2 71.6 35.2 51.1 95.1 121.3 66.4 67.9 43.3 21.6 
168 
Table 15. Statistical analysis of E. fabae egg counts from 
leaf-area samples of 11 replicated Solanum 
clones, Ankeny, Iowa, I960 
Source of 
variation 
Degrees of 
freedom 
Mean 
square 
June 28 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 
3 vs. 6 
4 vs. 5 
Clones z areas 
Error 
Total 
4 and 5 
5 
10 
4 
40 
270 
329 
1 
1 
1 
1 
0.9941 **a 
2.8257 ** 
1.5535 ** 
4.9632 ** 
1.1981 * 
0.0061 (NS) 
0.0463 (NS) 
0.7269 ** 
0.2224 
July 5 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 4 and 5 
3 vs. 6 
4 vs. 5 
Clones x areas 
Error 
5 
10 
4 
40 
270 
1 
1 
1 
1 
1.1082 ** 
6.7780 ** 
3.5310 ** 
13.1722 ** 
0.2517 (HS; 
0.5155 US, 
0.1846 (NS. 
0.2232 (NS) 
0.2429 
Total 329 
^Significant at the 1# level of probability = **, 
significant at the 5% level = *, and (NS) = non significant; 
these symbols will appear as such in following tables. 
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Table 15 (Continued.). 
Source of Degrees of Mean 
variation freedom square 
July 12 
Replicates 5 0.5708 ** 
Clones 10 2.1974- ** 
Areas 4- 2.2000 ** 
1 vs. rest 1 7.6415 ** 
3 and 6 vs. 4- and 5 1 0.3369 (NS) 
Total 329 
* 3 vs. 6 1 0.8186 
4- vs. 5 1 0.0030 (NS) 
Clones x areas 4-0 0.1754- (NS) 
Error 270 0.1595 
July 18 
Replicates 5 0.6218 * 
Clones 10 2.1338 ** 
Areas 4- 1.8221 ** 
1 vs. rest 1 7.0291 ** 
3 and 6 vs. 4- and 5 1 0.0052 (NSj 
3 vs. 6 1 0.0000 (NS, 
4- vs. 5 1 0.2619 (NS, 
Clones x areas 4-0 0.2107 (NS) 
Error 270 0.2152 
Total 329 
170 
Table 15 (Continued). 
Source of 
variation 
Degrees of 
freedom 
Mean 
square 
July 25 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 4 and 5 
3 vs. 6 
4 vs. 5 
Clones x areas 
Error 
Total 
5 
10 
4 
40 
270 
329 
1 
1 
1 
1 
3.7749 ** 
2.4432 ** 
8.5637 ** 
32.0549 ** 
1.5844 * 
0.0907 US) 
0.5247 (NS) 
0.2517 (NS) 
0.2881 
August 1 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 4 and 5 
3 vs. 6 
4 vs. 5 
Clones x areas 
Error 
5 
10 
4 
1 
1 
1 
1 
40 
270 
5.2364 ** 
1.7413 ** 
4.2316 ** 
16.5616 ** 
0.2932 (NS) 
0.0046 (NS) 
0.0668 (NS) 
0.2713 (NS) 
0.3312 
Total 329 
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Table 15 (Continued). 
Source of Degrees of Mean 
variation freedom square 
August 8 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 
3 vs. 6 
4 vs. 5 
Clones x areas 
Error 
Total 
4 and 5 
5 
9 
4 
36 
245 
299 
1 
1 
1 
1 
4.8782 ** 
1.3995 ** 
2.1259 ** 
7.7363 ** 
0.2034 (NS) 
0.5552 (NS) 
0.0088 (NS) 
0.2970 (NS) 
0.2368 
August 15 
Replicates 
Clones 
Areas 
1 vs. rest 
3 and 6 vs. 4 and 5 
3 vs. 6 
4 vs. 5 
Clones x areas 
Error 
5 
6 
4 
1 
1 
1 
1 
24 
170 
2.2471 ** 
0.7199 * 
1.5663 ** 
5.3302 ** 
0.3957 (NS) 
0.1081 (NS) 
0.4310 (NS) 
0.1385 (NS) 
0.2303 
Total 209 
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Table 15 (Continued). 
Source of Degrees of Mean 
variation freedom square 
August 22 
Replicates 5 0.864-0 ** 
Clones 6 0.3171 (NS) 
Areas 4 0.8205 ** 
1 vs. rest 1 2.6672 ** 
3 and 6 vs. 4 and 5 1 0.3860 (NS) 
3 vs. 6 1 0.0149 (NS) 
4 vs. 5 1 0.2139 (ÏS) 
Clones x areas 24 0.1530 (NS) 
Error 170 0.1636 
Total 209 
August 30 
Replicates 5 0.0495 (US) 
Clones 6 0.1850 (NS) 
Areas 4 0.2693 * 
1 vs. rest 1 0.9848 ** 
3 and 6 vs. 4 and 5 1 0.0561 (NS' 
3 vs. 6 1 0.0073 1RS, 
4 vs. 5 1 0.0290 (NS, 
Clones x areas 24 0.0716 (NS) 
Error 170 0.0998 
Total 209 
Table 16. Total number of E. fabae nymphs on 2 leaves, 5 leaflets each, from 
each of 3 plants*"~of replicated Solanum clones, Ankeny, Iowa, I960 
Replication 
I II III 
Leaf Leaf Leaf 
1 2 1 2 1 2 
Solanum Plant Plant Plant 
clone 12 3 12 3 12 3 12 3 12 3 12 3 
July 6 
AIS5561-13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
AIS5561-12 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 
AIS5561-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
AIS5561-5 0 0 1 0 2 0 0 0 0 0 0 0 1 0 0 0 1 2 
AIS5561-8 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 
B4257-Ial0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 
3RC-8 0 0 1 1 0 1 0 1 0 6 4 1 . 0 0 0 1 0 0 
155238-1 1 0 0 3 0 0 1 0 2 0 0 0 0 0 2 2 0 3 
B2067-52 4 3 0 0 0 1 0 2 1 0 8 4 . 0 5 3 0 1 3 
Irish 
Cobbler 0 2 0 1 0 0 0 2 0 0 1 1 0 1 1 1 0 0 
AIb?561-12P 1 0 0 0 0 0 1 0 0 0 0 4 0 0 0 0 2 0 
Total 24 40 37 
Table 16 (Continued). 
IV 
Leaf 
1 2 
Solanum Plant 
clone 12 3 12 3 
AIS5561-13 0 4 1 0 1 0 
AIS5561-12 0 0 1 0 0 0 
AIS5561-2 1 0 0 0 0 0 
AIS5561-5 1 0 0 0 0 2 
AIS5561-8 0 0 0 0 0 0 
B4257-Ial0 0 0 0 0 0 0 
3RC-8 2 0 0 3 0 0 
155238-1 0 0 0 0 0 0 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
0 
3 
0 
5 
2 
0 
0 
1 
0 
2 
2 
1 
H
 
o
 
o
 
2 
0 
0 
Total 37 
Replication 
V VI 
1 
Leaf 
2 1 
Leaf 
2 
1 2 
Plant 
3 1 2 3 1 2 
Plant 
3 1 2 3 Tot; 
July 6 
3 1 0 2 0 0 0 0 0 0 0 0 12 
0 0 0 0 0 0 0 1 0 0 1 0 6 
0 0 1 0 1 0 1 0 0 0 0 0 6 
0 0 1 0 0 0 0 1 0 0 0 0 12 
0 0 0 0 0 0 0 0 0 0 0 0 4 
0 1 0 1 1 2 1 0 0 2 0 1 13 
0 4 0 0 3 1 0 0 1 0 0 2 32 
0 0 4 4 0 3 6 3 1 3 1 5 44 
1 0 1 1 1 0 0 3 1 0 0 1 54 
2 2 0 1 7 3 8 0 2 1 8 0 52 
0 0 0 0 0 0 0 1 1 0 0 0 11 
52 56 246 
Table 16 (Continued). 
Solanum 
clone 
I 
leaf 
1 2 
Plant 
12 3 12 3 
AIS5561-13 0 0 0 0 0 0 
AIS5561-12 1 0 1 0 1 0 
AIS5561-2 0 0 0 0 0 0 
AIS5561-5 1 0 0 1 1 0 
AIS5561-8 0 1 0 1 0 4 
B4257-Ial0 2 0 0 0 0 0 
3RC-8 4 0 4 2 1 0 
155238-1 0 1 0 1 0 1 
22067-52 
Irish 
Gobbler 
AIS5561-12P 
6 
0 
0 
5 
0 
2 
2 
1 
1 
1 
5 
0 
2 
2 
0 
8 
1 
0 
Total 64 
Replication 
II III 
Leaf Leaf 
1  2  1 . 2  
Plant Plant 
1  2  3  1 2 3  1 2 3  1 2 3  
July 13 
0 1 0 0 0 0 0 1 0 1 0 0 
0  4  0  0  0  1  0  0  1  0 1 0  
O i l  0 1 0  0  0  0  2  0  0  
H 
—0 
0 0 2  1  2  0  0  0  0  0  0  1  ™  
0 0 0 2 3 1 0 3 0 0 0 0 
0  0  1  0  0  2  0 1 0  0  0  1  
4  0  2  3  2  1  3 3 6  3  2  3  
6 6 1  0 0 1  0  0  1  0 2 1  
0  0  0  2 1 6  6 4 1  3  1  4  
1 0 1 3 2 3 0 4 2 3 4 1 
0 0 1 2 0 0 2 0 0 0 0 1 
71 72 
Table 16 (Continued). 
IV 
Replication 
V VI 
1 
Leaf 
2 1 
Leaf 
2 1 
Leaf 
2 
Solanum 
clone 1 2 3 
Plant 
1 2 3 1 2 
Plant 
3 12 3 1 2 3 
Plant 
1 2 3 Total 
July 13 
AIS5561-13 0 0 0 0 0 0 1 0 2 10 0 1 1 0 0 1 0 10 
AIS5561-12 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 15 
AIS5561-2 0 0 0 1 2 0 2 0 0 11 0 0 0 1 0 3 0 16 
AIS5561-5 1 1 0 3 1 2 0 2 0 0 0 1 0 1 2 0 0 0 23 
AIS5561-8 1 2 2 2 1 1 1 1 0 0 1 1 0 2 0 0 0 1 31 
B4257-Ial0 2 2 0 1 1 1 0 0 1 10 0 2 0 2 2 0 0 22 
3RC-8 1 0 4 6 6 0 0 4 5 5 3 2 8 7 5 2 6 3 110 
155238-1 1 1 3 3 5 2 3 4 6 2 3 4 1 4 0 4 0 6 73 
B2067-52 1 3 6 6 3 4 5 3 1 2 3 3 3 4 1 2 0 0 102 
Irish 
Cobbler 2 4 4 6 1 3 7 3 5 2 4 7 1 2 3 7 6 4 104 
AIS5561-12P 2 0 0 . 1 2 1 0 1 0 10 1 1 0 0 • 1 1 0 21 
Total 110 108 102 527 
Table 16 (Continued). 
Solanum 
clone 
I 
Leaf 
1 2 
Plant 
12 3 12 3 
AIS5561-13 2 1 1 1 0 1 
AIS5561-12 0 0 0 0 2 1 
AIS5561-2 0 0 0 2 0 0 
AIS5561-5 1 0 0 0 1 0 
AIS5561-8 0 1 0 0 0 0 
B4257-Ial0 0 0 0 0 0 1 
3RC-8 1 1 2 6 4 0 
155238-1 1 0 0 0 2 4 
B2067-52 1 0 1 0 5 3 
Irish 
Cobbler 1 1 3 6 2 0 
AIS5561-12P 1 1 0 1 0 0 
Total 62 
Replication 
II III 
1 
Leaf 
2 1 
Leaf 
2 
1 2 
Plant 
3 12 3 1 2 3 
Plant 
1 2 3 
July 19 
0 1 2 0 0 0 0 1 0 0 0 0 
2 0 0 0 0 0 0 0 1 0 0 2 
0 0 0 3 1 2 0 0 0 0 0 1 
1 0 0 1 1 3 0 0 0 0 1 1 
0 1 2 3 3 0 0 1 4 2 1 2 
2 0 2 3 0 6 0 2 1 1 0 1 
1 2 5 2 4 2 4 0 6 5 4 3 
3 1 2 0 7 3 0 4 3 1 5 3 
1 3 4 3 4 3 5 3 1 9 3 2 
6 1 3 6 2 0 3 3 5 4 2 2 
0 0 1 0 0 0 3 1 0 1 1 1 
108 109 
Table 16 (Continued). 
Replication 
IV V VI 
Leaf Leaf Leaf 
12 12 12 
Solanum Plant Plant Plant 
clone 123 123 12 3 12 3 12 3 12 3 Total 
July 19 
AIS5561-13 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 0 15 
AIS5561-12 1 0 0 1 0 1 1 0 0 1 0 0 0 0 0 0 0 1 14 
AIS5561-2 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 13 
AIS5561-5 2 0 0 0 0 3 2 0 1 1 1 0 1 0 1 0 1 1 24 
AIS5561-8 0 2 2 1 0 1 1 0 0 2 0 0 1 0 1 0 1 1 33 
B4257-Ial0 1 0 1 1 1 3 1 2 1 1 1 0 2 3 0 3 1 1 42 
3RC-Ô 5 3 5 5 1 5 2 3 3 2 0 2 4 2 0 2 5 4 105 
155238-1 0 0 2 2 3 5 0 1 0 3 3 2 7 2 3 2 7 0 81 
32067-52 9 5 4 6 2 5 2 2 2 5 3 1 2 1 0 0 0 0 100 
Irish 
Gobbler 
AIS5561-12P 
8 
1 
3 
2 
0 
1 
4 
0 
3 
0 
3 
0 
4 
0 
6 
0 
12 
0 
3 
1 
9 
0 
4 
1 
1 
0 
0 
0 
0 
0 
4 
0 
2 
0 
3 
1 
119 
18 
Total 114 97 74 564-
Table 16 (Continued). 
I 
1 
Leaf 
2 
Solanum 
clone 1 2 
Plant 
3 1 2 3 
AIS5561-13 1 1 0 2 2 1 
AIS5561-12 1 0 0 3 1 2 
AIS5561-2 2 1 0 0 0 1 
AIS5561-5 1 1 2 2 5 1 
AIS5561-8 1 2 0 0 0 1 
B4257-Ial0 0 0 1 0 1 0 
3RC-8 4 2 0 3 4 3 
155238-1 2 1 7 2 4 4 
B2067-52 6 4 3 4 2 2 
Irish 
Cobbler 5 5 3 4 11 . 1 
AIS5561-12P 0 2 1 1 1 0 
Total 127 
Replication 
II III 
teaf " Leaf 
Plant Plant 
1 2 3  1  2  3  1  2  3  1  2  3  
July 27 
0 3 2  1 2 1  0  2  1  1 0 0  
2 1 1  0 0 1  2  0  1  0  0  1  
0  0  1  2 1 1  2 0 1  2 1 0  
2 1 2  1 1 1  3  0  2  1  1 2  
2 1 1  0 2 1  1 1 1  0 2 1  
0 4 1  1 0 1  3  0  2  1 1 0  
3 4 1 2 1 3 3 4 1 6 3 3 
3  0  2  2 5 1  2 1 5  5 0 2  
3 3 2  0 5 3  3 1 2  2 0 1  
5 6 5  3 5 6  5 3 4  4  6 3  
5  2  0  1 1 0  1  0  0  2 1 1  
VD 
123 110 
Table 16 (Continued). 
IV 
1 
Leaf 
2 
Solanum 
clone 1 2 3 
Plant 
1 2 3 
AIS5561-13 0 1 3 0 0 1 
AIS5561-12 2 1 2 2 1 0 
AIS5561-2 0 0 2 1 1 0 
AIS5561-5 1 0 2 4 1 0 
AIS5561-8 3 0 1 1 1 1 
B4257-Ial0 5 0 1 2 1 0 
3RC-8 1 3 2 0 6 0 
155238-1 3 3 1 2 1 2 
B2067-52 4 3 3 2 4 2 
Irish 
Cobbler 8 2 3 4 3 4 
AIS5561-12P 2 1 0 1 2 1 
Total 114 
Replication 
V VI 
1 
Leaf 
2 1 
Leaf 
2 
1 2 3 
Plant 
1 2 3 1 2 3 
Plant 
1 2 3 Tota 
July 27 
4 1 0 0 0 1 2 1 0 0 1 0 35 
0 0 2 1 1 1 1 3 1 1 0 2 37 
4 3 2 1 0 0 2 0 1 1 1 2 36 
2 3 1 1 1 0 3 2 0 1 0 0 51 
0 2 0 1 3 1 0 0 1 1 2 1 36 
4 2 1 0 0 1 6 1 2 5 3 1 51 
0 4 3 3 2 1 4 1 2 2 0 2 86 
0 2 3 1 3 1 1 1 2 5 3 1 83 
6 5 2 4 0 0 0 1 3 3 2 1 91 
9 4 3 11 2 5 4 3 5 1 2 6 163 
0 0 2 0 1 1 2 0 1 1 1 1 36 
122 109 705 
Table 16 (Continued). 
I 
1 
Leaf 
2 
Solanum 
clone 1 2 
Plant 
3 1 2 3 
ÀIS5561-13 5 2 2 1 2 1 
AIS5561-12 2 1 2 4 2 0 
AIS5561-2 0 1 1 0 1 1 
AIS5561-5 3 7 2 2 4 3 
AIS5561-8 2 2 0 0 1 1 
B4257-Ial0 1 1 1 4 3 0 
3R0-8 2 1 4 3 3 2 
155238-1 4 5 3 3 8 6 
22067-52 1 1 4 0 2 5 
Irish 
Cobbler 6 2 5 9 6 9 
AIS5561-12P 2 3 0 3 1 2 
Total 170 
Replication 
II III 
1 
Leaf 
2 1 
Leaf 
2 
1 2 3 
Plant 
1 2 3 1 2 3 
Plant 
1 2 3 
August : 2 
1 o 3 2 3 1 0 0 0 0 0 1 
2 0 3 1 1 0 3 1 4 2 0 3 
3 0 1 1 1 1 3 0 2 0 3 1 
2 0 0 6 3 1 3 0 1 0 2 0 
4 0 1 2 3 0 0 2 1 0 1 0 
1 5 4 1 3 2 2 1 2 2 2 1 
1 2 0 3 1 1 1 6 2 1 3 1 
6 
oo 
7 5 3 6 6 5 3 1 2 
1 3 1 4 4 4 0 3 3 1 1 4 
3 
KX C\
J 
5 2 4 3 3 4 1 2 5 
0 0 1 1 2 0 3 1 4 1 1 4 
143 124 
Table 16 (Continued). 
IV 
1 
Leaf 
2 
Solanum 
clone 1 2 3 
Plant 
1 2 3 
AIS5561-13 0 1 0 1 1 1 
AIS5561-12 0 1 2 1 1 2 
AIS5561-2 0 0 0 0 3 3 
AIS5561-5 3 3 3 1 4 2 
AIS5561-8 3 2 5 4 1 1 
B4257-Ial0 1 4 5 6 3 0 
3RC-8 2 3 1 3 5 6 
155238-1 7 7 5 4 2 3 
B2067-52 2 2 1 1 3 0 
Irish 
Cobbler 2 3 2 5 7 6 
AIS5561-12P 2 2 1 4 0 2 
Total 161 
Replication 
V VI 
1 
Leaf 
2 1 
Leaf 
2 
1 2 3 
Plant 
1 2 3 1 2 3 
Plant 
1 2 3 Total 
August ; 2 
1 2 0 1 3 0 0 3 0 1 1 1 41 
0 2 0 0 3 1 1 0 3 2 1 1 52 
3 0 1 4 1 2 1 3 0 1 0 1 43 
3 1 0 2 0 2 4 2 0 1 3 1 74 
1 0 2 2 0 1 0 3 2 1 0 2 50 
3 1 5 3 3 2 4 3 2 1 2 1 85 
1 2 1 0 3 0 5 2 1 4 3 3 82 
2 5 2 1 3 7 0 3 4 1 0 3 144 
0 4 4 5 5 4 3 1 3 2 2 1 85 
0 3 4 0 2 7 4 5 4 8 1 3 140 
0 1 1 0 3 2 2 1 2 0 1 4 57 
127 128 853 
Table 16 (Continued). 
Solanum 
clone 
I 
Leaf 
1 2 
Plant 
12 3 12 3 
AIS5561-13 2 1 2 3 4 1 
AIS5561-12 1 1 2 2 3 1 
AIS5561-2 2 2 4 3 1 2 
AIS5561-5 2 4 4 5 3 6 
AIS5561-8 2 1 1 1 1 0 
B4257-Ial0 5 8 5 4 5 8 
3RC-8 4 1 1 1 2 0 
155238-1 4 8 6 2 6 5 
B2067-52 2 2 1 2 3 2 
Irish 
Gobbler 2 5 2 5 3 2 
AIS5561-12P 0 1 2 0 1 2 
Total 179 
Replication 
II III 
Leaf Leaf 
12 12 
Plant Plant 
1 2 3  1  2  3  1 2 3  1  2  3  
August 10 
3 1 6  3 0 0  1  0  5  0  1  5  
3  2  3  4  3  3  4 2 1  2 2 1  
1 0 1  2 0 3  3  0  2  1 1 0  
6 2 2  5 3 2  6 4 6  4  3  4  
1 1 0  3  0  0  0  2  2  0  3  0  
3 3 2  5 4 3  3  0  2  4  2  1  
2  5  0  1 7 1  3  2  4  2  1  3  
6  1 0  4  1 2  1 0  5  4 6 4  2 8 7  
1 3 0  1 0 0  2  0  0  0  0  1  
7 6 0  3  2  3  3  1  0  4 5 4  
6 2 3 1 2 0 4 4 7 7 3 0 
186 168 
oo 
Table 16 (Continued). 
IV 
Solanum 
clone 
Leaf 
1 2 
Plant 
12 3 12 3 
Replication 
V 
Leaf 
1 2 
Plant 
12 3 12 3 
VI 
Leaf 
1 2 
Plant 
12 3 12 3 Total 
AIS5561-13 
AIS5561-12 
AIS5561-2 
AIS5561-5 
AIS5561-8 
B4257-Ial0 
3RG-8 
155238-1 
B2067-52 
Irish 
Cobbler 
AIS5561-12P 
Total 
1 2  1  1 1 3  
2 3 1 12 2 
2 10 2 13 
4 3 2 13 4 
10 0 14 1 
4 3 9 3 3 2 
4  3  1  1 1 2  
1 3 4 0 0 3 
0 0 3 1 0 0 
1 4 0 0 5 2 
1 1 6 3 4 0 
131 
August 10 
1 3 3 0 3 5 
3 4 2 3 1 3 
1 0 3 3 1 2 
3 5 7 4 2 5 
0  0  1  1 0  0  
5 5 0 2 2 3 
0 6 3 0 2 5 
2 2 4 2 1 5 
0 0 2 0 2 0 
3 3 0 1 2 3 
14 1 2 3 1 
146 
3 0 2 3 1 0 
2 3 1 5 13 
3  1 1  1 1 1  
2 2 4 2 0 6 
3 14 10 0 
5 2 4 7 4 2 
1 2 2 3 2 1 
0 0 2 1 0 1 
3 11 0 2 0 
0 14 10 3 
0 0 5 2 1 1 
121 
71 
82 
55 
130 
36 
132 
79 
140 
35 
90 
81 
931 
Table 17. Total number of E. fabae nymphe per 180 leaflets of replicated 
Solanum clones, Ankeny, Iowa, I960 
Solanum 
clone 
July 6 July 13 July 19 July 27 August 2 August 10 Total 
AIS5561-13 12 10 15 35 41 71 184 
AI35561-12 6 15 14 37 52 82 206 
AIS5561-2 6 16 13 36 43 55 169 
AIS5561-5 12 23 24 51 74 130 314 
AIS5561-8 4 31 33 36 50 36 190 
B4257-Ial0 13 22 42 51 85 132 345 
3EC-8 32 110 105 86 82 79 494 
155238-1 44 73 81 83 144 140 565 
B2067-52 54 102 100 91 85 35 467 
Irish 
Cobbler 52 104 119 163 140 90 668 
AIS5561-12P 11 21 18 36 57 81 224 
Total 246 527 564 705 853 931 3826 
Table 18. Mean visual rating of hopperburn injury (1 least, 5 greatest) among 
replicated Solanum clones, Ankeny, Iowa, August 3, I960 
Solanum 
clone II 
Replication 
III IV VI Sum Mean 
AIS5561-13 1.5 1.5 H
 
O
 
1.0 1.5 1.0 7.5 1.3 
AIS5561-12 1.5 2.0 1.5 1.5 2.5 2.0 
o
 
H
 
H
 H
 
•
 00
 
ÂIS5561-2 1.5 2.5 2.0 2.5 o O
J 
ru
 
.
 
o
 
12.5 2.1 
AIS5561-5 2.0 2.5 2.5 3.0 3.0 2.5 15.5 2.6 
AIS5561-8 1.0 1.5 1.0 2.0 1.0 2.5 9.0 1.5 
B4257-Ial0 2.5 3.0 2.5 2.5 3.0 3.0 16.5 2.8 
3RC-8 4.5 5.0 4.0 4.0 4.0 4.5 26.0 4.3 
155238-1 3.0 3.5 3.0 3.5 3.0 3.5 19.5 3.3 
B2067-52 
Irish 
Gobbler 
AIS5561-12P 
5.0 
5.0 
1.0 
5.0 
4.5 
1.5 
4.5 
4.5 
1.0 
4.5 
5.0 
1.0 
4.5 
5.0 
1.0 
5.0 
5.0 
1.0 
28.5 
29.0 
6.5 
4.8 
4.8 
1.1 
187 
Table 19. Mean visual rating of hopperburn injury 
(1 least, 5 greatest) among replicated 
Solanum clones, Ankeny, Iowa, July 19, 1961 
Replicate 
Solanum 
clone I II III IV V Sum Mean 
AIS5561-13 1.22 1.66 1.69 1.53 1.69 7.79 1.56 
AIS5.561-12 2.38 1.69 1.94- 2.19 1.56 9.76 1.95 
AIS5561-2 2.03 1.87 2.03 1.83 1.84 9.60 1.92 
AIS5561-8 1.84 1.94- 1.38 1.46 1.66 8.28 1.66 
B4257-Ial0 2.82 2.08 2.94 2.58 2.83 13.25 2.65 
3RC-8 4.00 4.31 4.34 3.56 3.83 20.04 4.01 
155238-1 4.31 4.22 3.91 4.03 4.37 20.84 4.17 
Sequoia 2.73 2.94- 3.03 2.68 2.47 13.85 2.77 
B2067-52 4.50 3.91 4.47 4.25 4.70 21.83 4.37 
Irish 
Gobbler 4.46 4.50 4.66 4.38 4.50 22.50 4.50 
AIS5561-12P 1.69 2.00 1.50 1.44 1.44 8.07 1.61 
Table 20. Total number of adult male and female E. fabae per plant 
among replicated Solanum clones, Ankeny, Iowa, 1961 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
June 22 
AIS5561-13 0 1 3 12 0 4 3 7 3 2 9 26 
AIS5561-12 5 10 1 8 13 29 0 1 2 18 21 66 
AIS5561-2 3 4 0 4 0 1 0 2 2 9 5 20 
AIS5561-8 0 3 0 6 2 7 1 2 0 4 3 22 
B4257-Ial0 1 2 0 1 2 6 0 3 0 2 3 14 
3RC-8 5 12 3 5 2 10 3 6 2 1 15 34 
155238-1 1 5 4 15 4 20 1 5 0 3 10 48 
Sequoia 2 13 3 10 4 10 0 10 0 0 9 43 
B2067-52 0 0 3 17 2 8 1 3 3 5 9 33 
Irish 
Gobbler 3 14 4 27 6 24 8 29 6 9 27 103 
AIS5561-12P 4 5 0 13 3 9 1 10 1 3 9 40 
Total 24 .69 21 118 38 128 18 78 19 56 120 449 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone 
M F M F M F M F M F M F 
June 26 
AIS5561-13 8 16 5 19 6 14 3 5 14 29 36 83 
AIS5561-12 7 16 1 13 3 14 7 26 5 4 23 73 
AIS5561-2 7 13 1 6 19 26 4 11 0 6 31 62 
AIS5561-8 1 13 4 15 1 9 3 13 0 5 9 55 
B4257-Ial0 2 16 0 8 1 5 4 15 4 9 11 53 
3RC-8 1 14 0 9 7 25 11 32 2 9 21 89 
155238-1 2 28 2 14 12 30 7 32 5 11 28 115 
Sequoia 15 40 12 27 0 11 3 5 9 22 39 105 
B2067-52 3 15 1 12 0 6 6 19 3 5 13 57 
Irish 
Cobbler 8 48 5 39 13 47 8 61 18 69 52 264 
AIS5561-12P 8 28 7 17 16 23 4 15 6 17 41 100 
Total 62 247 38 179 78 210 60 234 66 186 304 1056 
Table 20 (Oontinued). 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
June 30 
AIS5561-13 15 29 7 8 17 23 6 19 23 31 68 110 
AIS5561-12 14 28 21 46 33 46 31 38 10 15 109 173 
AIS5561-2 20 22 17 29 11 14 19 14 33 26 100 105 
AIS5561-8 26 21 21 19 13 23 1 6 10 19 71 88 
B4257-Ial0 3 7 3 6 0 1 10 17 22 22 38 53 
3R0-8 12 23 2 10 9 20 2 12 23 38 48 103 
155238-1 26 56 5 9 6 28 7 29 24 31 68 153 
Sequoia 6 24 17 49 17 24 4 7 15 26 59 130 
B2067-52 12 32 4 9 8 8 0 8 12 16 36 73 
Irish 
Gobbler 25 65 20 65 17 52 30 83 24 35 116 300 
AIS5561-12P 16 17 18 36 27 31 34 44 28 25 123 153 
Total 176 324 135 286 158 270 146 277 224 284 836 1441 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
July 4 
AIS5561-13 0 6 19 36 23 22 28 24 28 28 98 116 
AIS5561-12 25 56 8 23 32 45 16 17 41 33 122 174 
AIS5561-2 13 32 30 40 11 15 28 49 79 35 161 171 
AIS5561-8 10 18 16 17 10 27 10 10 21 20 67 92 
B4257-Ial0 15 23 6 12 15 28 8 9 11 21 55 93 
3RC-8 0 6 5 13 0 0 28
, 
67 7 18 40 104 
155238-1 29 44 23 19 27 61 16 32 10 30 105 186 
Sequoia 33 54 4 29 11 24 15 23 13 24 76 154 
22067-52 13 25 17 14 3 6 2 12 15 20 50 77 
Irish 
Cobbler 11 36 13 42 52 69 31 62 17 42 124 251 
AIS5561-12P 20 51 17 30 46 42 29 57 11 16 123 196 
Total 169 360 158 275 230 339 211 362 253 287 1021 1614 
Table 20 (Oontinued). 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
July 10 
AIS5561-13 32 31 106 93 47 72 21 28 30 29 236 253 
AIS5561-12 4-6 61 85 89 63 74 4-9 75 5 6 248 305 
AIS5561-2 15 29 16 50 35 52 38 69 75 49 179 249 
AIS5561-8 4-0 51 25 44 12 30 18 32 23 26 118 183 
B4257-Ial0 4-1 57 19 37 33 62 43 53 18 30 154 239 
3RC-8 0 5 13 13 22 22 18 16 23 23 76 79 
155238-1 25 27 30 12 15 28 1 5 29 34 100 106 
Sequoia 54- 59 18 49 17 60 16 35 47 83 152 286 
B2067-52 21 30 26 35 40 22 41 50 4 6 132 143 
Irish 
Gobbler 62 117 24 39 85 92 24 55 62 60 257 363 
AIS5561-12P 68 103 53 62 52 76 2 2 83 66 258 309 
Total 404 570 4-15 523 421 590 271 420 299 412 1910 2515 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone 
M F M F M F M F M F M F 
July 17 
AIS5561-13 103 151 4 4 143 164 88 104 150 134 488 557 
AIS5561-12 103 148 114 151 103 103 39 34 154 143 513 579 
AIS5561-2 91 106 70 139 133 135 14 23 72 80 380 483 
AIS5561-8 64 119 74 81 66 82 84 116 64 73 352 471 
B4257-Ial0 102 122 76 79 28 34 118 185 52 39 376 459 
3RC-8 47 49 103 48 42 67 45 59 0 2 237 225 
155238-1 95 91 46 50 10 12 22 22 48 43 221 218 
Sequoia 86 142 105 152 84 110 58 86 73 131 406 621 
B2067-52 36 39 47 54 11 20 38 31 48 46 180 190 
Irish 
Cobbler 99 109 75 100 79 83 78 85 111 119 442 496 
AIS5561-12P 53 72 128 177 198 182 81 105 196 172 656 708 
Total 879 1148 842 1035 897 992 665 850 968 982 4251 5007 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone 
M F M F M F M F M F M F 
Jul; r 24 
AIS5561-13 142 199 135 209 112 182 65 101 72 97 526 788 
AIS5561-12 101 162 114 231 95 78 85 106 223 230 618 907 
AIS5561-2 86 199 119 172 81 159 79 92 102 134 467 756 
AIS5561-8 28 60 5 13 76 142 4 6 13 14 126 235 
B4257-Ial0 47 88 2 8 86 74 10 19 101 111 246 300 
3RC-8 66 78 5 7 0 0 1 4 0 0 72 89 
155238-1 3 2 31 67 36 40 49 24 16 24 135 157 
Sequoia 50 92 76 123 48 80 21 28 38 65 233 388 
B2067-52 5 7 1 0 31 27 36 68 24 29 97 131 
Irish 
Cobbler 25 25 0 6 55 64 45 75 49 56 174 226 
AIS5561-12P 99 137 137 194 151 185 133 254 100 114 ' 620 884 
Total 652 
?
 
o
 
H
 625 1030 771 1131 528 777 738 874 3314 4861 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone 
M F M F M F M F M F M F 
July 31 
AIS5561-13 202 205 101 139 21 21 161 138 94 110 579 613 
AIS5561-12 255 278 89 92 74 76 97 116 177 212 692 774 
AIS5561-2 84 94 63 66 85 109 127 169 50 69 409 507 
AIS5561-8 51 54 55 56 40 57 26 34 6 2 178 213 
B4257-Ial0 17 27 30 26 49 55 40 41 71 68 207 217 
3RC-8 — - - - - - - - - - - -
155238-1 2 6 63 56 1 0 16 24 1 2 83 88 
Sequoia 111 158 55 103 39 80 2 3 75 86 282 430 
32067-52 - - - - - - - - - - - — 
Irish 
Cobbler - - - - - - - - - - - -
AIS5561-12P 153 166 172 215 200 170 57 84 134 182 716 817 
Total 875 988 628 763 509 568 526 609 608 731 3146 3659 
Table 20 (Continued). 
Replication 
Solanum I JÇI III IV V Total 
clone MP MP MP MP MP MP 
August 7 
AIS5561-13 101 141 37 55 153 172 7 56 128 111 426 535 
AIS5561-12 176 209 91 136 2 1 4 4 161 193 434 543 
AIS5561-2 46 46 137 145 70 117 52 83 2 12 307 403 
AIS5561-8 79 98 33 46 20 29 9 11 114 126 255 310 
B4257-Ial0 11 22 48 76 1 7 25 37 32 47 117 189 
3RC-8 - - - - - - - - - - - -
155238-1 27 64 41 16 23 41 4 3 2 2 97 126 
Sequoia 65 125 55 133 22 52 36 68 38 45 216 423 
B2067-52 - - - - - - - - - - - -
Irish 
Cobbler - - - — - - - - - - - -
AIS5561-12P 177 228 116 160 90 170 153 175 135 122 671 855 
Total 682 933 558 767 381 589 290 437 612 658 2523 3384 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone 
M P M P M P M F M P M P 
August 14 
AIS5561-13 111 189 128 210 38 69 82 167 18 18 377 653 
AIS5561-12 72 138 112 172 67 124 3 3 60 95 314 532 
AIS5561-2 9 18 66 108 101 173 50 99 58 84 284 482 
AIS5561-8 11 26 49 76 6 13 63 97 3 9 132 221 
B4257-Ial0 11 33 64 117 2 9 96 131 39 44 212 334 
3RC-8 — - - - - - - - — - - -
155238-1 10 17 11 22 18 33 25 26 6 16 70 114 
Sequoia 42 63 91 140 89 131 49 88 43 49 314 471 
32067-52 — - - - - - - - - - - -
Irish 
Cobbler - - - - - - - - - - - -
AIS5561-12P 94 159 14 13 102 161 118 221 30 82 358 636 
Total 360 643 535 858 423 713 486 832 257 397 2061 3443 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
August 21 
AIS5561-13 44 97 69 123 67 116 1 0 71 84 252 420 
AIS5561-12 96 180 89 168 67 138 93 191 89 175 434 852 
AIS5561-2 41 80 30 50 48 62 72 114 61 89 252 395 
AIS5561-8 15 38 34 75 25 54 31 43 39 58 141 268 
B4257-Ial0 
•zpri o 
26 48 4 2 2 2 7 11 11 15 50 78 
155238-1 — — - - - - - - - - - -
Sequoia 43 202 19 83 21 56 49 148 51 77 183 566 
B2067-52 - - — - - - - - - - - -
Irish 
Gobbler 
AIS5561-12P 85 146 54 104 95 180 125 220 23 28 382 678 
Total 350 791 299 605 325 608 378 727 345 526 1694 3257 
Table 20 (Continued). 
Replication 
Solanum I II III IV V Total 
clone M F M F M F M F M F M F 
August 8 
AIS5561-13 97 128 69 143 59 107 67 132 59 100 351 610 
AIS5561-12 81 137 49 94 83 113 123 180 71 86 407 610 
AIS5561-2 30 42 8 16 38 67 14 18 74 90 164 233 
AIS5561-8 8 15 36 50 20 48 11 18 2 18 77 149 
B4257-Ial0 3 7 2 6 1 4 2 1 6 12 14 30 
3RC-8 - - - - - - - - - - - -
155238-1 - - - - - - - - - - - -
Sequoia 33 69 41 95 45 118 30 50 48 71 197 403 
B2067-52 - - - - - - - - - - - — 
Irish 
Gobbler — — — - - - — - — - — 
AIS5561-12P 67 114 93 152 58 84 69 88 94 128 381 566 
Total 319 512 298 556 304 541 316 487 354 505 1591 2601 
Table 21. Total number of adult E. fabae per 5 plants among replicated 
Solanum clones, Ankeny, Iowa, 1961 
June July 
Solanum 22 26 50 4 10 17 24 51 
clone M F M F M F M F M F M F M F M F 
AIS5561-13 9 26 36 83 68 110 98 116 236 255 488 557 526 788 579 615 
AIS5561-12 21 66 25 75 109 175 122 174 248 305 513 579 618 907 692 774 
AIS5561-2 5 20 31 62 100 105 161 171 179 249 380 485 467 756 409 507 
AIS5561-8 3 22 9 55 71 88 67 92 118 185 55: 126 255 178 215 
B4257-Ial0 3 14 11 55 58 55 55 95 154 239 +59 300 207 217 
3RC-8 15 54 21 89 48 103 40 104 76 79 n  ' i  225 72 89 - -
155238-1 10 48 28 115 68 155 105 186 100 106 221 218 155 157 85 88 
Sequoia 9 43 39 105 59 150 76 154 152 286 406 621 233 588 282 430 
B2067-52 9 55 15 57 56 75 50 77 152 143 180 190 97 151 - -
Irish 
Gobbler 27 105 52 264 116 500 124 251 257 363 442 496 174 226 - -
AIS5561-12P 9 40 41 100 125 155 123 196 258 309 656 708 620 884 716 817 
Total 120 449 304 1056 
856 
1441 
1021 
1614 
1910 
2515 
4251 
5007 
5514 
4861 
5146 
5659 
Table 21 (Continued). 
August 
Solanum 
clone 
7 14 21 28 Total 
M F M F M F M F M F 
AIS5561-13 426 535 377 653 252 420 351 610 3446 4764 
AIS5561-12 434 543 314 532 434 852 407 610 3935 5588 
AIS5561-2 307 403 284 482 252 395 164 233 2739 3866 
AIS5561-8 255 310 132 221 141 268 77 149 1529 2307 
B4257-Ial0 117 189 212 334 50 78 14 30 1483 2059 
3RC-8 - - - - - - - - 509 723 
155238-1 97 126 70 114 - - - - 917 1311 
Sequoia 216 423 314 471 183 566 197 403 2166 4020 
32067-52 - - - - - - - - 517 704 
Irish. 
Cobbler - - - - - - - - 1192 2003 
AIS5561-12P 671 855 358 636 382 678 381 566 4338 5942 
Total 2523 3384 2061 3443 1694 3257 1591 2601 22,771 33,287 
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Table 22. Statistical analysis of the adult E. fabae 
collected from replicated Solanum ïïlones, 
Ankeny, Iowa, 1961 
Source of Degrees of Mean 
variation freedom square 
June 22 
Replications 4 60.9708 * 
Clones 11 97.4750 ** 
Sex 1 1015.0085 ** 
Clones x sex 11 32.2265 NS 
Error 92 18.7752 
Total 119 
June 26 
Replications 4 42.9875 US 
Clones 11 507.3454 ** 
Sex 1 5122.1333 ** 
Clones x sex 11 238.7515 ** 
Error 92 47.2614 
Total 119 
June 30 
Replications 4 28.7792 NS 
Clones 11 823.2265 ** 
Sex 1 3531.6750 ** 
Clones x sex 11 225.7659 * 
Error 92 114.0792 
Total 119 
July 4 
Replications 4 28.8853 MS 
Clones 11 716.2970 ** 
Sex 1 5454.7000 ** 
Clones x sex 11 110.7182 ÎÏS 
Error 92 210.1158 
Total 119 
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Table 22 (Continued) 
Source of Degrees of Mean 
variation freedom square 
July 10 
Replications 
Clones 
Sex 
Clones x sex 
Error 
Total 
4-
11 
1 
11 
-2L 
119 
902.9292 NS 
2940.5719 ** 
3619.0083 ** 
168.8447 NS 
463.7639 
July 17 
Replications 
Clones 
Sex 
Clones x sex 
Error 
4 
11 
1 
11 
92 
2361.3042 NS 
11764.7537 ** 
5644.4083 NS 
371.9901 NS 
1574.0302 
Total 119 
July 24 
Replications 
Clones 
Sex 
Clones x sex 
Error 
4 
10 
1 
10 
84 
2107.6591 NS 
28717.0164 ** 
21756.4455 ** 
1312.7254 NS 
1350.5638 
Total 109 
July 31 
Replications 
Clones 
Sex 
Clones x sex 
Error 
4 
7 
1 
7 
60 
6017.5000 * 
26278.6268 ** 
3289.6125 NS 
257.7554 NS 
2150.4732 
Total 79 
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Table 22 (Continued). 
Source of Degrees of Mean 
variation freedom square 
August 7 
Replications 4 7307.0188 * 
Clones 7 17430.7982 ** 
Sex 1 9266.5125 * 
Clones x sex 7 372.3984 NS 
Error 60 2151.0986 
Total 79 
August 14 
Replications Zl 5359.2312 * 
Clones 7 9106.6000 ** 
Sex 1 23874.0500 ** 
Clones x sex 7 726.2500 NS 
Error 60 2086.0646 
Total 79 
August 21 
Replications 
Clones 
Sex 
Clones x sex 
Error 
4 
6 
1 
6 
52 
1086.2286 NS 
14811.6905 ** 
34765.7143 ** 
2103.4143 NS 
1174.1747 
Total 69 
August 28 
Replications 
Clones 
Sex 
Clones x sex 
Error 
4 
6 
1 
6 
52 
36.0572 NS 
15247.1810 ** 
14572.8571 ** 
823.7238 NS 
516.2032 
Total 69 
Table 23. Summary of the percentage of E. fabae females among adults 
collected from replicated Solanum clones, Ankeny, Iowa, 1961 
June July August 
Solanum — 
clone 22 26 30 4 10 17 24 31 7 14 21 28 
AIS5561-13 74 .3 69 .7 61 .8 54 .2 51 .7 53 .3 60 .0 51 .4 55 .7 63 .4 62, .5 63 .5 
AIS5561-12 75 .9 76 .0 61 .3 58, .8 55 .2 53 .0 59 .5 52, .8 55 .6 62, .9 66, »3 60 .0 
AIS5561-2 80 .0 66, .7 51 .2 51, .5 58, .2 60, .0 61, .8 55. 3 56 .8 62, .9 61, .0 58 .7 
AIS5561-8 88 .0 85 .9 55 .3 57, .9 60, .8 57, .2 65 .1 54, .5 54 .9 62, .6 65. 5 65 .9 
B4257-Ial0 82 .4 82, .8 58, .2 62. 8 60, .8 55-.0 54, .9 51. 2 61 .8 61. ,2 60. 9 68 .2 
3KC-8 69 .4 80, .9 68, .2 72. ,2 51-,0 48, .7 55, .3 — - - - -
155238-1 82 .8 80. 4 69 • . 2  63, 
-9 51. 5 49. 7 53. 8 51. .5 56 .5 62. 0 - -
Sequoia 82 .7 72. 9 68. 8 67. ,0 65. ,3 60. .5 62. .5 60. ,4 66 .2 60. ,0 75. , 6 67 .2 
B2067-52 78 .6 81. ,4 67. ,0 60. ,6 52. ,0 51. ,4 57. •5 - - — — -
Irish 
Gobbler 79 .2 83. •5 72. ,1 66. 9 58. 5 52. ,9 56. 5 — - - - -
AIS5561-12P 81, .6 70. 9 55. 4 61. 4 54. 5 51. 9 57. .8 53. 3 56, .0 64. 0 64. 0 59 .8 
Table 24. Total number of first instar E. fabae nymplis per 5 plants among 
replicated Solanum clones, Ankeny, Iowa, 1961 
June July August 
ooxa-uum 
clone 26 30 4 10 17 24 31 7 14 21 28 Tota 
AIS5561-13 1 7 55 41 77 4-5 50 88 65 8 62 4-99 
AIS5561-12 3 16 141 136 82 53 48 56 108 51 121 815 
AIS5561-2 3 3 178 100 90 55 79 78 74 29 19 708 
AIS5561-8 0 25 173 70 47 27 32 52 27 33 15 501 
B4257-Ial0 1 3 4-9 126 127 35 38 24 29 4 6 442 
3EC-8 1 23 149 121 56 8 - - - - 358 
155238-1 12 61 271 148 96 13 7 18 11 - - 637 
Sequoia 2 12 262 99 125 39 38 65 168 52 89 951 
B2067-52 18 31 165 84 41 7 - - - - - 346 
Irish 
Gobbler 13 91 517 538 341 57 - - - - — 1557 
AIS5561-12P 2 12 112 116 106 66 80 108 81 29 83 795 
Total 56 284 2072 1579 1188 405 372 489 563 206 395 7609 
Table 25. Total number of second, third and fourth instar E. fabae nymphs 
per 5 plants among replicated Solanum clones, Ankeny, Iowa, 1961 
June July August 
OUJ-fcLLLUIU 
clone 26 30 4 10 17 24 31 7 14 21 28 Total 
AIS5561-13 4 5 38 142 219 179 269 301 451 196 507 2311 
AIS5561-12 2 14 121 306 242 238 165 255 461 328 707 2839 
AIS5561-2 2 7 151 245 251 234 179 441 378 408 137 2433 
AIS5561-8 0 11 177 338 238 239 137 186 235 201 110 1872 
B4257-Ial0 2 2 106 402 377 125 217 115 178 94 18 1636 
3RC-8 2 24 280 372 354 55 - - - - - 1087 
155238-1 14 58 460 501 452 179 53 98 129 - - 1944 
Sequoia 0 3 368 416 525 370 239 298 622 386 505 3722 
B2067-52 13 50 362 335 220 190 - - - - - 1170 
Irish 
Cobbler 19 127 560 1669 1021 480 - - - - - 3876 
AIS5561-12P 2 8 74 316 253 300 287 376 502 318 567 3003 
Total 60 309 2697 5042 4152 2589 1546 2070 2956 1931 2551 25,903 
Table 26. Total number of fifth instar E. fabae nymphs per 5 plants among 
replicated Solanum clones, Ankeny, Iowa, 1961 
June July August 
Solanum — 
clone 26 30 4 10 17 24 31 7 14 21 28 Total 
Selected for relative freedom from ! hopperburn : injury 
Sequoia 0 0 14 156 424 281 295 135 299 156 209 1969 
AIS5561-12P 0 0 15 177 272 186 273 210 240 129 186 1688 
AIS5561-12 0 1 17 175 229 202 244 221 202 173 238 1702 
AIS5561-8 0 0 4 148 281 167 130 94 135 91 67 1117 
AIS5561-2 0 0 12 136 157 229 197 213 214 142 48 1348 
AIS5561-13 0 0 5 142 173 164 258 175 168 73 149 1307 
Total 0 1 67 934 1536 1229 1397 1048 1258 764 897 9131 
Selected for relatively severe hopperburn injury 
Irish 
Gobbler 0 12 99 1010 985 354 - - - - 2460 
155238-1 0 0 147 464 596 226 93 65 68 — 1659 
3RC-8 0 0 89 435 389 101 — — — — 1014 
B2067-52 0 0 106 429 230 196 — - — — 961 
B4257-Ial0 0 0 11 182 353 282 252 138 152 27 7 1404 
Total 0 12 452 2520 2553 1159 345 203 220 27 7 7498 
Grand total 0 13 519 3454 4089 2388 1742 1251 1478 791 904 16,629 
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Table 27. Statistical analysis of the fifth instar nymphs 
collected from replicated Solanum clones, 
Ankeny, Iowa, 1961 
Source of 
variation 
Degrees of 
freedom 
Mean 
square 
June 30 
Replications 
Clones 
Error 
Total 
4 
11 
44 
59 
2.32 NS 
2.38 NS 
2.43 
July 4 
Replications 
Clones 
Error 
Total 
4 
11 
44 
59 
116.69 NS 
505.88 ** 
75.10 
July 10 
Replications 
Clones 
Error 
4 
11 
44 
3030.02 NS 
13851.55 ** 
2018.05 
Total 59 
July 17 
Replications 4 3228.22 NS 
Clones 11 11954.02 ** 
Error 44 1668.46 
Total 59 
July 24 
Replications 4 723.53 NS 
Clones 10 954.14 NS 
Error 40 906.00 
Total 54 
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Table 27 (Continued). 
Source of Degrees of Mean 
Variation freedom square 
July 31 
Eeplications 4 1678.12 NS 
Clones 7 1034.18 NS 
Error 28 977.80 
Total 39 
August 7 
Replications 4 2059*46 ** 
Clones 7 675.44 NS 
Error 28 463.64 
Total 39 
August 14 
Replications 4 428.35 NS 
Clones 7 991.95 NS 
Error 28 572.96 
Total 39 
August 21 
Replications 4 351.53 NS 
Clones 6 534.21 * 
Error 24 170.55 
Total 34 
August 28 
Replications 4 561.31 NS 
Clones 6 1573.99 ** 
Error 24 289.08 
Total 34 
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Table 28. Total number of E. fabae eggs per 6 terminal 
leaflets from each of 11 replicated Solanum 
clones, Ankeny, Iowa, 1961 
Solanum Replication 
clone i ii hi iv V Total 
June 22 
AIS5561-13 1 5 5 6 4 21 
AIS5561-12 1 7 9 2 1 20 
AIS5561-2 0 3 0 4 3 10 
AIS5561-8 7 4 7 2 5 25 
B4257-Ial0 11 4 18 7 1 41 
3RC-8 7 1 15 8 5 36 
155238-1 6 13 6 12 16 53 
Sequoia 6 5 11 3 1 26 
32067-52 2 22 6 4 14 48 
Irish Gobbler 10 12 9 9 7 47 
AIS5561-12P 2 7 4 3 6 22 
Total 53 83 90 60 63 349 
June 26 
AIS5561-13 7 18 6 14 11-. 56 
AIS5561-12 11 11 23 18 11 74 
AIS5561-2 3 10 12 17 8 50 
AIS5561-8 10 4 4 7 1 26 
B4257-Ial0 10 4 7 4 4 29 
3RC-8 9 5 12 25 17 68 
155238-1 19 21 4 11 12 67 
Sequoia 11 11 13 2 21 58 
B2067-52 17 11 5 16 9 58 
Irish Gobbler 9 22 11 21 10 73 
AIS5561-12P 19 4 5 13 22 63 
Total 125 121 102 148 126 622 
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Table 28 (Continued). 
Solanum 
clone 
Replication 
Total I II III IT V 
June 30 
AIS5561-15 16 15 11 20 6 68 
AIS5561-12 8 13 7 14 11 53 
AIS5561-2 7 6 14 7 9 43 
AIS5561-8 5 16 6 9 10 46 
B4257-Ial0 7 7 3 8 22 47 
3RC-8 30 34 25 9 18 116 
155238-1 17 8 12 20 13 70 
Sequoia 18 19 11 8 35 91 
B2067-52 40 10 23 30 25 128 
Irish Cobbler 11 10 21 17 27 86 
AIS5561-12P 17 9 20 18 7 71 
Total 176 147 153 160 183 819 
July 4 
AIS5561-15 2 6 12 20 7 47 
AIS5561-12 14 10 17 13 12 66 
AIS5561-2 16 19 8 10 6 59 
AIS5561-8 6 15 8 11 14 54 
B4257-Ial0 11 12 14 5 6 48 
3BC-8 21 18 31 10 4 84 
155238-1 19 8 6 17 30 80 
Sequoia 23 21 21 13 22 100 
B2067-52 34 41 31 18 29 153 
Irish Cobbler 21 9 18 16 25 89 
AIS5561-12P 10 17 8 13 6 54 
Total 177 176 174 146 161 834 
Table 28 (Continued). 
„ „ Replication 
Solanum ______________________________________ 
clone I II III IV V Total 
July 10 
AIS5561-13 2 5 16 4 2 29 
AIS5561-12 9 4 4 8 5 30 
AIS5561-2 20 4 9 10 5 48 
AIS5561-8 5 8 7 10 5 35 
B4257-Ial0 9 12 5 8 8 42 
3RC-8 5 7 12 9 2 35 
155238-1 5 0 9 10 6 30 
Sequoia 8 8 18 20 14 68 
B2067-52 6 7 10 6 8 37 
Irish Cobbler 9 6 6 5 12 38 
AIS5561-12P 5 7 3 6 6 27 
Total 83 68 99 
July 17 
96 73 419 
AIS5561-13 11 4 11 15 3 44 
AIS5561-12 10 6 15 0 8 39 
AIS5561-2 7 8 4 1 5 25 
AIS5561-8 12 2 2 4 3 23 
B4257-Ial0 1 9 5 12 3 30 
3HC-8 4 4 3 3 0 14 
155238-1 3 1 6 3 3 16 
Sequoia 8 10 20 26 23 87 
B2067-52 4 6 9 18 2 39 
Irish Cobbler 2 2 0 5 5 14 
AIS5561-12P 10 9 2 7 6 34 
Total 72 61 77 94 61 365 
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Table 28 (Continued). 
„ „ Replication 
Solanum 
clone I II m IV V Total 
July 24 
AIS5561-13 4 9 6 9 1 29 
AIS5561-12 3 2 7 3 4 19 
AIS5561-2 5 6 2 4 8 25 
AIS5561-8 0 3 3 3 2 11 
B4257-Ial0 3 0 4 2 6 15 
3RC-8 2 1 1 1 1 6 
155238-1 0 1 3 5 1 10 
Sequoia 14 7 12 5 13 51 
B2067-52 1 3 3 2 1 10 
Irish Cobbler 0 0 0 2 2 4 
AIS5561-12P 5 6 2 8 4 25 
Total 37 38 43 44 43 205 
July 31 
AIS5561-13 3 5 5 7 4 24 
AIS5561-12 • 7 6 1 0 2 16 
AIS5561-2 7 6 5 3 8 29 
AIS5561-8 3 6 2 10 0 21 
B4257-Ial0 0 2 0 4 7 13 
3RC-8 -
- - -
-
155238-1 0 2 0 0 0 2 
Sequoia 4 7 7 15 9 42 
B2067-52 - - - - - -
Irish Cobbler 
-
-
-
- - -
AIS5561-12P 8 3 5 4 0 20 
Total 32 37 25 43 30 167 
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Table 28 (Continued). 
Replication 
ouj.tui.uia 
clone I II III 17 V Total 
August 7 
AIS5561-13 6 1 6 2 1 16 
AIS5561-12 7 0 0 0 4 11 
AIS5561-2 0 0 4 0 1 5 
AIS5561-8 2 3 1 0 4 10 
B4257-Ial0 4 6 1 1 6 18 
3HC-8 
- -
-
- - -
155238-1 2 1 3 1 1 8 
Sequoia 4 11 6 4 8 33 
B2067-52 - - - — - -
Irish Gobbler — — -
-
- -
AIS5561-12P 6 11 5 4 3 29 
Total 31 33 26 12 28 130 
August 14 
AIS5561-13 4 4 5 3 0 16 
AIS5561-12 4 5 9 0 i 19 
AIS5561-2 1 4 6 5 3 19 
AIS5561-8 2 4 2 2 0 10 
24257-IalO 2 4 4 3 0 13 
3RC-8 - - - - - -
155238-1 1 0 3 2 4 10 
Sequoia 9 4 6 10 3 32 
B2067-52 - - ~ - - -
Irish Gobbler - - - - — -
AIS5561-12P 1 0 1 0 6 8 
Total 24 25 36 25 17 127 
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Table 28 (Continued). 
Replication 
ouxanum 
clone I II III IV V Total 
August 21 
AIS5561-13 4 6 3 3 0 16 
AIS5561-12 2 0 8 0 2 12 
AIS5561-2 0 0 1 7 2 10 
AIS5561-8 2 3 1 4 1 11 
B4257-Ial0 0 1 3 1 0 5 
3RC-8 - - - - - -
155238-1 -
- -
-
- -
Sequoia 7 3 12 13 3 38 
B2067-52 - - - - - -
Irish Cobbler — 
— 
— -
- — 
AIS5561-12P 1 8 1 1 5 16 
Total 16 21 29 29 13 108 
August 28 
AIS5561-13 3 3 0 0 1 7 
AIS5561-12 1 0 1 5 5 12 
AIS5561-2 4 4 7 0 2 17 
AIS5561-8 2 5 4 1 0 12 
B4257-Ial0 1 1 0 1 2 5 
3RC-8 - - - - - -
155238-1 - - - - - -
Sequoia 12 5 11 6 4 38 
22067-52 - - - - - -
Irish Cobbler - - - - - -
AIS5561-12P 2 6 4 7 8 27 
Total 25 24 27 20 22 118 
Table 29• Total number of E. fabae eggs deposited in 30 terminal leaflets 
of replicated Solanum clones, Ankeny, Iowa, 1961 
Solanum June July August 
clone 22 26 30 4 10 17 24 31 7 14 21 28 Total 
AIS5561-13 21 56 68 47 29 44 29 24 16 16 16 16 373 
AIS5561-12 20 74 53 66 30 39 19 16 11 19 12 12 371 
AIS5561-2 10 50 43 59 48 25 25 29 5 19 10 17 340 
AIS5561-8 25 26 46 54 35 23 11 21 10 10 11 12 284 
B4257-Ial0 41 29 47 48 42 30 15 13 18 13 5 5 306 
3RC-8 36 68 116 84 35 14 6 - - - - - 359 
155238-1 53 67 70 80 30 16 10 2 8 10 - - 346 
Sequoia 26 58 91 100 68 87 51 42 33 32 38 38 664 
B2067-52 48 58 128 153 37 39 10 - - - - - 473 
Irish 
Gobbler 47 73 86 89 38 14 4 - - - - - 351 
AIS5561-12P 22 63 71 54 27 34 25 20 29 8 16 27 396 
Total 349 622 819 834 419 365 205 167 130 127 108 118 4263 
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Table 30. Statistical analysis of E. fabae eggs deposited 
in replicated Solanum clones, Arikeny, Iowa, 1961 
Source of Degrees of Mean 
variation freedom square 
June 22 
Replications 4 18.4417 NS 
Clones 11 48.3076 ** 
Error 44 17.5417 
Total 59 
June 26 
Replications 4 21.8167 NS 
Clones 11 69.4727 * 
Error 44 33.1167 
Total 59 
June 30 
Replications 4 9.3083 NS 
Clones 11 179.9682 ** 
Error 44 51.5629 
Total 59 
July 4 
Replications 4 14.1085 NS 
Clones 11 177.1459 ** 
Error 44 46.5447 
Total 59 
July 10 
Replications 4 17.9417 NS 
Clones 11 35.3091 * 
Error 44 13.7144 
Total 59 
July 17 
Replications 4 10.8917 NS 
Clones 11 86.2667 ** 
Error 44 20.5917 
Total 59 
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Table 30 (Continued). 
Source of 
variation 
Degrees of 
freedom 
Mean 
square 
July 24 
Replications 
Clones 
Error 
Total 
July 31 
Replications 
Clones 
Error 
Total 
August 7 
Replications 
Clones 
Error 
Total 
4 
10 
40 
54 
4 
7 
28 
39 
4 
7 
28 
39 
0.9546 NS 
36.6109 ** 
5.3245 
5.9125 NS 
27.5679 * 
8.5411 
8.5625 NS 
20.2143 ** 
5.6339 
August 14 
Replications 
Clones 
Error 
Total 
August 21 
Replications 
Clones 
Error 
Total 
4 
7 
28 
39 
4 
6 
24 
34 
5.7875 NS 
11.9678 NS 
5.3161 
7.6857 NS 
22.6571 * 
8.7524 
August 28 
Replications 
Clones 
Error 
Total 
4 
6 
24 
34 
1.0428 NS 
27.8286 ** 
6.2929 
